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1-  Page  V-2,  line  9.  - After  the  words  "year  1958"  insert  the 
symbol  "1./".  At  the  bottom  of  the  page  add  footnote:  "J./  Adjusted  to  1959 
price  levels  as  stated  in  paragraph  2". 

2.  Table  V-5.  - Amend  footnote  to  read-  "J^/  Total  project  costs 
Include  1959  estimated  cost  of  flood  control  project  under  construction". 


DELAWARE  RIVER  BASIN  REPORT 
ERRATA  SHEET 

APPENDIX  W 3 January  1961 

1.  Paragraph  37,  line  18.  - Delete  "876,000"  and  Insert  "786,000". 

2.  Paragraph  53c,  line  2.  - After  the  word  "unit"  insert  the  words 
"per  200  persons". 
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APPQJDIX  V 


BEI^EFITS  AND  COST  ALLObATIGNS 
SECTICK  I - INTROOUCTICN 


1.  SCOPE.  In  conprehensive  water  resources  developments  in- 
volving a multiplicity  of  project  functions  encompassing  Federal 
and  non-Federal  interests,  the  project  costs  must  be  allocated  among 
project  purposes  to  provide  sound  bases  for  economic  appraisals  and 
for  sharing  of  project  costs.  There  are  presented  in  this  appendix 
the  estimated  average  annual  benefits  for  each  purpose,  analyses  of 
individual  project  costs,  and  the  allocation  of  project  costs  to  the 
various  purposes  served  by  the  major  control  projects  in  the  Water 
Control  Plan.  The  overall  plan  of  development  for  the  Delaware 
River  Basin  consists  of  58  elements.  This  appendix  treats  in  detail 
only  the  eleven  major  control  impoundments  for  multi-purpose  develop- 
ment as  identified  in  appendix  Q and  as  summarized  in  table  V-1. 

Details  of  benefits  and  costs  for  the  other  elements  of  the  plan  of 
development  are  given  in  appendices  R,  U,  and  W. 

SECTION  II  - BENEFITS 

2.  BASIC  ASSUMPTION  FOR  MEASUREMENT.  The  benefits  discussed 
herein  are  the  values  of  the  goods  and  services  associated  with  the 
long  and  short-term  storage  capacities  in  the  major  control  impound- 
ments. They  are  measured  at  their  point  of  production  and  reflect 
the  cost  of  obtaining  the  same  quality  and  quantity  of  the  goods  or 
services  from  alternative  developments  that  would  most  likely  be 
utilized  in  the  absence  of  projects  \mder  investigation  or  from  proj- 
ects currently  being  utilized  to  satisfy  these  needs.  All  benefits 
have  been  converted  to  a common  time  basis  and  adjusted  to  1959  price 
levels.  In  those  cases  where  the  benefits  accrue  on  other  than  a 
uniform  annual  baais  they  have  been  converted  to  equivalent  annual 
amounts  by  applying  appropriate  discounting  techniques.  The  benefits 
for  the  individual  goods  and  services  are  described  below  and  sum- 
marized in  table  V-2. 

3.  Reduction  of  Flood  Damages.  The  flood  control  effects  of 
short-term  storage  allocations  in  the  proposed  projects  were  deter- 
mined by  routing  experienced  and  hypothetical  floods  on  the  various 
streams,  assuming  existing  reservoirs  and  those  under  construction  to 
be  fully  effective,  with  and  without  the  proposed  projects  in  place. 

The  results  of  the  routing  computations  were  used  to  define  modified 
flood  discharge-frequency  relationships.  The  latter  were  used  to  de- 
rive damage  frequency  curves  modified  for  the  effects  of  short-term 
storage  allocations  in  each  project.  The  average  annual  flood  damages. 


with  the  proposed  projects  In  place,  were  computed  for  damage  reaches 
below  each  project  in  the  same  manner  as  that  used  for  computing 
average  annual  damages  with  existing  and  under  construction  projects 
In  place,  as  described  in  appendix  D.  The  differences  In  average 
annual  flood  damages  without  and  with  the  proposed  projects  In  place 
are  the  flood  control  benefits  credited  to  each  proposed  project. 

Details  of  these  determinations  are  given  In  table  V-3.  These  bene- 
fits reflect  the  level  of  physical  development  In  the  affected  areas 
for  the  year  1958./yAnnual  benefits  were  then  projected  over  the  50- 
year  economic  life  of  the  Individual  projects  based  on  trends  of  flood 
plain  development  discussed  in  appendix  D,  The  actual  time  period 
during  which  these  benefits  will  accrue  and  the  order  of  project  de- 
velopment are  in  accordance  with  the  time  phasing  as  presented  in 
appendix  Q.  Future  projection  cuin/es  of  average  annual  benefits  were 
converted  to  equivalent  uniform  annual  series  by  compound  Interest 
methods  using  a 2-1/2%  interest  rate.  Average  annual  benefits  from 
reduction  of  flood  damages  are  summarized  in  table  V-4. 

4.  Insofar  as  the  level  of  flood  control  benefits  is  a function 
of  the  time  period  over  which  these  benefits  accrue  and  the  order  in 
which  projects  are  developed,  it  was  also  necessary  to  evaluate  the 
Justification  of  flood  control  purpose  within  each  project  imder  con- 
ditions of  minimum  benefit  accrual.  Assuming  that  each  project  would 
be  the  last  project  added  to  the  system  and  the  benefits  from  reduction 
of  flood  damages  would  accrue  over  a 50-year  period,  it  was  possible  to 
simulate  the  condition  for  mlnimtjm  benefit  accrual  for  flood  control. 

It  was  considered  that  a last  added  project  would  not  be  required  prior 
to  1980.  The  phasing  of  the  other  projects  with  regard  to  the  demands 
for  supplies  of  water  preclude  the  development  of  any  last  added  project 
before  that  time.  Studies  made  utilizing  the  above  conditions  demon- 
strated that  the  benefits  from  flood  control  based  on  their  minimum 
level  of  accrual  were  still  of  sufficient  magnitude  In  each  case  to 
cover  all  costs  allocated  to  that  purpose. 

5.  In  addition  to  the  annual  flood  benefits  listed  above,  esti- 
mates were  made  of  benefits  attributable  to  the  Increased  or  higher 
utilization  of  property  made  possible  through  provision  of  reductions 
of  floods . To  obtain  expected  increases  in  the  market  value  of  land 
as  a result  of  flood  reduction,  a field  survey  was  tindertaken  In  the 
affected  areas  which  Included  appraisals  of  expected  changes  In  land 
values  by  local  real  estate  personnel  and  planning  commissions.  These 
expected  changes  could  not  be  pinpointed  to  specific  areas  but  were 
found  to  be  applicable  to  widespread  reaches  of  the  streams  imder  con- 
sideration. These  benefits  reflect  Increased  market  values  of  lands 
throughout  the  50-year  economic  life  that  would  otherwise  remain  un- 
changed In  the  absence  of  measures  for  reducing  flooding.  These 
Increased  market  values  were  converted  to  annual  values  by  application 
of  a long-term  financing  rate  of  5 percent,  the  approximate  rate  at 
which  the  market  capitalizes  net  Income  Into  land  value. 


6.  Supplies  of  Water.  Average  annual  water  supply  benefits 
associated  with  the  long-ifim  storage  allocations  for  the  projects 
In  the  recoiraaended  plan  of  development  were  derived  from  and 
limitcii  by  experienced  cos  of  obtaining  the  same  quantity  and 
quality  of  water  by  alternat.ive  means  throughout  the  Delaware  River 
Basin.  Ihis  procedure  afforded  a limiting  minimum  measure  of 
benefits  reflecting  the  present  costs  to  the  users  of  water  sup- 
plies in  the  areas  involved.  Procedures  for  evaluating  supplies  of 
water  on  an  absolute  or  intrinsic  value  basis  have  not  been  devised. 
The  adopted  method  of  evaluation  provided  a control  on  the  costs 
wMch  reasonably  may  be  incurred  for  water  supply  features  in  the 
er  control  plan.  These  costs  were  based  on  non-Federal  practices 
alternative  works  and  non-Federal  financing  and  interest  rates, 
for  eleven  existing  non-Federal  water  supply  storage  projects 
rc  obtair.ad  from  public  and  private  water  supply  companies,  and 
adjusted  to  1959  price  levels.  Estimated  costs  for  two  potential 
water  supply  storage  projects  studied  in  this  and  prior  reports  were 
also  developed.  These  costs  were  converted  to  average  annual  values 
by  amortizing  the  estimated  investment  costs  over  a 50-year  period 
at  an  interest  rate  of  A percent.  To  these  were  added  estimated 
charges  for  operatioti  and  maintenance.  These  average  annual  costs 
for  the  thirteen  projects  were  related  to  net  yields  in  cubic  feet 
per  second  (cfs)  for  each  of  these  projects.  The  measure  of  water 
supply  benefi : to  be  assigned  to  each  project  would  be  the  value  of 
providing  an  equivalent  net  yield  from  the  existing  and  potential 
sources  of  snpplies  of  water  t'lat  would  be  utilized  in  the  absence 
of  a given  project.  From  the  data  obtained  on  average  annual  proj- 
ect costs  and  associated  net  yields,  a generalized  relationship  was 
established  between  total  project  net  yields  and  annual  costs  per 
cfs  for  these  thirteen  projects.  This  revealed  an  inverse  relation- 
ship between  cost  per  cfs  and  total  net  yield.  Specific  average 
annual  water  supply  benefits  for  each  project  in  the  recommended  plan 
of  improvement  discussed  in  this  appendix  were  obtained  initially  by 
determining  for  each  project  the  average  value  per  cfs  for  that  site 
alone.  Prom  the  relationship  discussed  above  an  average  value  per 
cfs  for  a given  site  was  obtained  by  using  the  estimated  total  net 
yield  from  that  project  to  select  the  appropriate  cost  per  cfs  from 
the  generalized  relationship.  For  instance,  the  average  value  per 
cfs  for  the  A<iuashicola  project  with  a net  yield  of  63  cfs  computed 
from  the  relationship  was  $10,100  while  for  the  Tocks  Island  proj- 
ect with  a net  yield  of  968  cfs,  the  average  value  per  cfs  was 
$A,900.  These  values  are  summarized  below: 


Project 

Net  Yield 
in  cfs 

Average  Annual 
Value  per  cfs 
(From  Relationship) 

Aquashicola 

63 

$10,100 

Beltzville 

80 

9,500 

Trexler 

55 

10,500 

Bear  Creek 

196 

7,400 

Blue  Marsh 

65 

10,000 

Maiden  Creek 

134 

8,200 

Prompton 

57 

10,400 

Tocks  Island 

968 

4,900 

Hawk  Mountain 

465 

5,900 

Newark 

43 

20,200  1/ 

Christiana 

34 

20,200  1/ 

7.  These  projects  were  then  grouped  into  subbesln  cetegocies 
according  to  their  general  locations.  Aquashlcola,  Beltzville, 
Trexler  and  Bear  Creek  were  placed  in  the  Lehigh;  Blue  Marsh  and 
Maiden  Creek  in  the  Schuylkill;  Newark  and  Christiana  in  the 
Christina;  and  Prompton,  locks  Island,  and  Hawk  Mountain  in  the 
Main  Stem  (Delaware  River) . Total  Initial  annual  benefits  for  each 
site  were  then  computed  by  multiplying  total  net  yield  by  average 


value  per  cfs 

for  each  project.  Next, 

the  weighted  average  for 

each  subbasin 

group  was  computed  as  follows: 

Total  Group 

Average  Annual 

Net  Yield 

Total  Group 

Value  per  cfs 

Prelect  Groupine 

(cfs) 

Benefits 

for  Group 

Lehigh, 

4 projects 

394 

$3,424,200 

$ 8,700 

Schuylkill, 

2 projects 

199 

1,748,800 

8,800 

Christina , 

2 projects 

77 

1,555,400 

20,200 

Main  Stem, 

3 projects 

1,490 

8,079,500 

5,400 

It  was  reasoned  that,  while  estimates  of  costs  for  specific  alterna- 
tives for  each  project  considered  herein  would  undoubtedly  result  in 
varying  values  per  cfs,  the  determination  of  an  overall  average  value 
for  supplies  of  water,  measured  in  cost  per  cfs,  for  a given  group  of 
projects  would  best  reflect  the  overall  comparative  worth  of  produc- 
ing supplies  of  water  within  the  area  served  by  that  group  of  projects. 


y Based  upon  Che  average  value  per  cfs  for  the  Octoraro  project  on 
Octoraro  Creek,  the  Pickering  project  on  Pickering  Creek,  and  Che 
SpringCon  project  on  Crum  Creek. 


It  is  noted  that  the  worth  or  benefits  per  cfs  for  projects  In  the 
Schuylkill,  Lehigh,  and  Christina  basins  are  substantially  greater 
than  the  overall  average  value  estimated  for  the  three  projects  on 
the  main  stem  of  the  Dela’^are  River.  This  does  not  mean  that  sup* 
plies  of  water  in  the  former  areas  are  intrinsically  worth  more  than 
similar  supplies  on  the  main  stem.  The  variation  essentially  re- 
flects that  the  geographic  limitations  to  scale  of  developments  in 
these  areas  preclude  the  development  of  projects,  located  therein, 
to  achieve  the  savings  resulting  from  major  economies  of  large  scale 
development  to  be  secured  from  the  larger  projects  such  as  locks 
Island  and  Hawk  Mountain.  That  the  benefit  per  cfs  is  greater  in 
the  Lehigh,  Schuylkill,  and  Christina  than  on  the  main  stem  must  be 
viewed  from  the  standpoint  of  the  alternative  costs  of  making  availa- 
ble supplies  of  water  in  a given  area  and  not  from  some  intrinsic 
evaluation  of  the  true  worth  of  a cubic  foot  of  water. 

8.  These  average  values  computed  in  the  above  fashion  for 
each  of  the  four  project  groups  were  used  in  the  final  measure- 
ment of  average  annual  water  supply  benefits  for  the  projects 
considered.  The  total  average  annual  benefits  for  each  project 
were  obtained  by  multiplying  the  total  net  yield  at  a given 
project  by  the  appropriate  value  per  cfs  depending  upon  the  group 
in  which  the  project  was  located.  These  values  were  Chen  modified 
by  appropriate  discounting  techniques  to  adequately  account  for 
the  period  of  time  required  before  the  full  benefits  from  supplies 
of  water  can  be  realized  at  a given  project.  For  this  purpose  a 
2-1/2  percent  discount  rate  was  employed  in  accordance  with  the  time 
sequence  of  projects  presented  in  wpendix  Q.  These  benefits  were 
discounted  for  that  period  in  which  the  net  yield  for  a given  proj- 
ect exceeded  the  requirements  for  flow  augmentation. 

9.  Irrigation.  Supplies  of  water  for  irrigation  have  been 
accounted  for  in  assigning  long-term  storage  capacities  for  the 
major  impoundment  projects  as  explained  in  appendix  P.  The  bene- 
fits to  irrigation  as  a result  of  providing  supplies  of  water  were 
included  in  the  overall  estimates  of  benefits  accruing  to  water 
supplies  as  discussed  in  paragraph  8. 

10.  Fish  and  Wildlife . The  effects  of  the  Water  Control 
Plan  on  fish  and  wildlife  resources  are  discussed  in  appendix  J. 

It  is  stated  therein  that  no  beneficial  wildlife  effects  may  be 
expected  Certain  incidental  fishery  benefits  are  contemplated  in 
connectloi  with  combined  cold  and  warm  water  fisheries  that  would 
duvc 1 it  the  impoundments.  No  monetary  equivalent  of  these 
values  is  presented. 


V-5 


11.  Recreation.  Recreation  benefits  arc  associated  with  the 
long-term  storage  surface  areas  for  the  indivlcbaal  projects.  Mone- 
tary benefits  assigned  to  recreation  were  based  on  a visitor-day 
rate  of  $1.60  as  discussed  in  apj>endix  W.  This  rate  represents  a 
weighted  average  visitor-day  value  for  sneh  recreation  activities  as 
picnicking,  swimming,  fishing,  boating,  camping,  sight-seeing,  nature 
study  and  other  outdoor  pursuits.  To  arrive  at  the  average  annual 
recreation  benefits  for  each  project  this  rate  was  applied  to  the 
total  annual  net  attendance  expected  at  the  p>Tojet.u  upon  its  comple- 
tion. Met  annual  attendance  is  defined  as  the  difference  between  the 
total  annual  attendance  at  the  completed  projeot  and  the  visitation 
estimated  for  the  prcjcct  locality  prior  to  corstruot^on  of  the  project. 

12.  Power.  Pov/er  benefits  to  be  secured  from  the  Water  Control 
Plan  will  be  derived  from  the  proposed  hydroelectric  installation  in 
locks  Island  and  Hawk,  Mountain  projects  as  discussed  in  appendix  F. 

The  value  of  this  power  is  measured  by  the  cost  of  providing  an 
equivalent  supply  of  pov;er  for  the  market  under  consideration  from 
the  most  likely  alternative  source.  The  values  are  expressed  in 
dollars  per  year  per  kilowatt  of  dependable  capacity  and  mills  per 
kilowatt-hour  of  average  annual  energy.  Infcerruptible  capacity,  the 
difference  between  the  dependable  capacity  and  the  rated  capacity,  is 
evaluated  at  one-half  the  value  of  dependable  capacity.  Existing 
generating  capacity  in  the  Delaware  River  Service  Area  is  predominantly 
privately-owned,  steaia-elcccric  capacity,  and  current  expansion  pro- 
grams call  for  the  addition  of  considerable  amounts  of  thermal  capacity 
to  meet  future  needs.  For  this  study,  therefore,  privately-owned  steam- 
electric  plants  of  sizes  and  cliaracteristics  likely  to  be  used  by 
utilities  in  the  area  arc  taken  as  the  source  of  power  value  alterna- 
tives to  the  Tocks  Island  and  Hawk  Mountain  projects.  The  final  capac- 
ity and  energy  values  for  the  power  produced  at  the  Hawk  Mountain  and 
Tocks  Island  sites  and  for  conventional  plants  were  determined  in 
power  valuation  studies  made  by  the  Federal  Power  Commission  as  dis- 
cussed in  appendix  7,  and  by  two  Power  Work  "roups  for  the  pinnpod-storago 


plant  as  discussed  in  append!:: 
values  of  power  at  the  high  te 
plants  assumed  as  an  altcrnati 

T.  The  following 
ns ion  bus  bars  of 
ve  measure  to  the 

are  the  annual 
the  steam-elect 
trvo  projects. 

unit 

ric 

Tocks 

Island 

Item 

Unit 

Conventional 

Power 

Pumped-Storage 

Power 

Hawk  Mtn . 

Capacity  Value 
Energy  Value 

$/kw 

Mi  lls/l:w-hr. 

28. OC 
3,2 

24.74 

3.125 

29.00 

3.1 

These  values  were  applied  to  the  power  capacities  and  average  annual 
energy  for  the  hydroelectric  power  facilities  listed  below: 


Pro  lec  t 


j^anocitv 

(’v;) 


T)e  c 


Averacp  Annual 

k’  2^0  rc  Y 

(nillion  hw-hr^ 


Tocks  Island 

Conventional  Inc  t a',  lat  i or.  A6,000  n0,0;"'0 

Punped-storagc  "A3, 000 


281., S 
7 32.0 


Hawk  Mountain 


2i,000  U.COO 
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13.  Havip.at  ion . Studies  made  to  dctnrriin.*  the  effects  of 
the  Water  Control  Plan  revealed  ther<*  would  he  no  aridltional  navi- 
gation benefits  over  and  above  those  resulting  from  existing  or 
proposed  navigation  improvenents . The  effects  of  the  Water  Con- 
trol Plan  on  the  Delaware  River  above  Trenton  would  not  improve 
the  economic  feasibility  for  navigation  in  that  reach,  nor  would 
the  resulting  flow  augmentations  below  Trenton  have  any  effect 
on  channel  shoaling  or  the  cost  of  maintenance  dredging.  These 
studies  are  discussed  in  detail  in  appendix  E, 


14.  Pollution  Abatement.  In  assessing  the  needs  for  the  con- 
trol of  pollution,  it  was  determined  that  primary  means  for  satisfy- 
ing this  requirement  placed  on  water  re.sources  must  be  a continuation 
of  the  present  standards  of  waste  treatment  in  all  st.ates  of  the 
basin  with  higher  standards  ultimately  required.  The  resulting  low 
flow  augmentation  will  not  reduce  Che  degree  of  treatment  presently 
required  nor  the  degree  of  additional  treatment  in  the  future.  It 
was  impractical  to  credit  the  low  flow  augmentation  with  .savings 
from  possible  delayed  investments  in  fu'ure  treatment  facilities. 
Accordingly,  no  monetary  benefits  have  been  assigned  to  the  elements 
of  the  plan  for  pollution  abatement. 

15.  Detrimental  Prolect  Effects.  In  evaluating  the  overall 

benefits  described  above,  account  w-as  taken  of  the  detrimental  or 
adverse  effects  of  the  plan  cf  inpiovcment  on  such  uses  of  the 
water  resources  as  recreation,  fish  and  wildlife,  transportation, 
and  supplies  of  water.  In  those  cases  where  such  d.e tr inencal  ef- 
fects might  occur, conside ration  was  given  to  adjusting  the  total 
benefits  so  as  to  reflect  only  the  net  average  aprui’l  benefits, 
appendix  J contains  a generalis'ed  treatment  of  • damages  expected 
to  fish  and  wildlife  resources  as  a result  c.f  tl:  .■  ter  Control 
Plan,  together  with  Che  acres  of  laT?d  and  .m' > ■ .f  ’■tr».?n»  that 

be  required  to  replace  these  resources  in  ki''d.  .'v5  -.-ith  ■"  .! 

wildlife  benefits,  no  monetary  equivalent  fo.'  ti  ■ i .tT:  of  re 
covering  such  carnages  is  presented.  In  the  cacj  :>f  th'.  Tock.s  l;<i — ■ 
project  some  facilities  for  fisheries  h.av-  h-.u.-i  include-'  -rid  .a.-.: 
considered  in  the  overall  cost  oJ  join,  u ;^  f ’ 1 i t ; c - , 
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16.  Intangible  Benefits.  The  estimates  of  benefits  consist 
of  only  the  monetary  evaluation  of  the  goods  and  service  • produced 
by  the  proposed  plan  of  improvement.  In  eddltion,  there  vill  be 
secured  fro-m  this  plan  other  real  benefits  not  susceptible  of  mone- 
tary evaluation  which  have  been  taken  into  consideration  in  the 
formation  of  the  plan  of  development.  These  include  the  prevention 
of  loss  of  life,  which  amounted  to  99  lives  in  the  August  1955  flood 
the  assurance  values  from  assigning  of  short-term  storage  capacities 
somewhat  in  excess  of  levels  defined  •’v  maximized  net  monetary  bene- 
fits so  as  to  avoid  a false  sense  of  flood  security  to  the  residents 
in  the  urban  downstream  reaches;  and  the  value  of  the  esthetics  and 
geography  in  providing  site  developments  to  insure  the  realization 
of  optimum  recreational  benefits. 

17.  The  evaluation  of  the  various  monetary  benefits  listed 
above  serves  as  a measure  of  their  individual  contribution  to  the 
economic  and  social  well-being  of  the  region.  In  addition  there 
is  also  an  intangible  benefit  realized  from  the  collective  contri- 
bution of  developing  projects  to  serve  as  many  water  resource 
functions  as  economically  feasible.  This  is  an  essential  element 
of  the  balanced  program  approach  employed  in  the  formation  of  the 
plan  of  development  throughout  this  report. 
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SECTION  III  - ANALYSIS  OF  COSTS 


18.  PROJECT  COSTS.  Project  costs  include  estimates  of  first 
cost,  investment  cost,  annual  economic  cost,  and  annual  financial 
cost.  All  costs  have  been  adjusted  to  the  1959  price  level.  As  a 
basis  for  allocation  of  costs  to  project  purposes,  annual  charges 
are  computed  at  a consistent  interest  rate  of  2-1/2  percent.  All 
costs  and  annual  charges  for  the  eleven  major  control  impoundments 
are  summarized  in  table  V-5. 

19.  Estimate  of  Investment  Cost.  Investment  costs  are  the 
sum  of  project  first  costs  and  the  accrued  interest  on  those  costs 
up  to  the  time  the  project  services  become  available.  First  costs 
consist  of  the  costs  of  such  items  as  lands  and  damages,  relocations, 
reservoir  clearing,  dam  and  appurtenant  works,  dikes,  access  roads, 
building  and  utilities,  engineering  and  design,  and  supervision  and 
administration.  Total  first  costs  are  shown  or.  line  1 of  table  V-5 
and  the  details  are  given  in  appendix  T,  appendix  U,  and  appendix  W. 
These  costs  are  shown  as  either  joint-use  facility  costs  or  as  spe- 
cific costs.  Joint-use  facility  costs  are  defined  as  the  cost  of 
ffcllities  used  for  more  than  one  purpose,  such  as  the  dam  and  reser- 
voir. Specific  costs  are  defined  as  the  coats  of  project  features 
normally  serving  only  one  specific  project  purpose,  such  as  the  cost 
of  a powerhouse  or  a picnic  table.  This  breakdown  of  costs  Is 
carried  through  all  estimates  shown  In  table  V-5.  Accrued  interest 
during  construction  was  computed  by  applying  the  2-1/2  percent  inter- 
est rate  to  the  total  first  cost  estimate  over  one-half  the  construc- 
tion period  in  years.  The  estimated  construction  periods  for  the 
major  control  Impoundments  are  shown  below: 


Construction  Period  (in  years) 


Prolect 

Joint-Use 

Facilities 

Recreation 

Power 

Hawk  Mountain 

t 

*4 

2 

4 

Prompt on 

2 

2 

- 

Tocks  Island 

5 

4 

4 

Bear  Creek 

3 

2 

- 

Beltzville 

3 

2 

- 

Aauashicola 

3 

2 

- 

Trexler 

2 

2 

- 

Malden  Creek 

3 

2 

- 

Blue  Marsh 

2 

- 

Newark 

2 

2 

. 

Christiana 

2 

2 

- 
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20.  Annual  Charges.  For  the  purposes  of  project  evaluation 
and  cost  allocation  studies,  cstinates  of  annual  charges  were  com- 
puted using  the  following  itenis: 

a.  Interest  and  Amortization.  Annual  amortization  and 
interest  charges  were  computed  over  the  economic  life  of  the  proj- 
ect estimated  at  50  years, using  2-1/2  percent  as  the  interest  rate. 

b.  Operation  and  Maintenance.  Estimates  were  made  of 
annual  operation  and  maintenance  charges  which  would  prevail  over 
the  economic  life  of  the  project.  Separate  estimates  were  computed 
for  joint-use  facilities  and  specific  facilities. 

c.  Major  Replacements.  Estimates  were  made  of  equipment 
or  other  project  features  which  would  require  replacement  during  the 
life  of  the  project,  such  as  pumps,  generators,  and  other  major 
items  beyond  the  normal  operation  and  maintenance. 

d.  Economic  Cost  of  Land.  This  is  the  value  of  the 
land  and  alternative  uses  which  are  foregone  as  a result  of  these 
lands  being  required  for  the  project.  Estimates  of  these  economic 
values  were  based  on  the  market  value  of  such  lands,  exclusive  of 
acquisition  costs,  converted  to  an  annual  loss  of  net  income  by 
amortizing  at  5 percent  over  the  50-year  period. 

c.  Taxes  Foregone.  For  those  projects  with  power  facil- 
ities the  economic  costs  of  taxes  foregone  were  computed.  This  is 
the  value  of  the  amount  of  all  taxes  which  would  not  be  collected 
as  a result  of  a Federal  power  development  rather  than  the  most 
likely  non-Federal  development.  These  values  were  determined 
by  the  Federal  Power  Commission  and  are  discussed  In  detail  in 
appendix  F. 


f.  Annual  Economic  Costs.  The  sum  of  the  above  items 
gives  the  total  annual  economic  costs.  Tliese  are  the  costs  of 
the  establishment,  operation,  maintenance,  and  replacement  of  the 
projects  including  .any  losses  due  to  adverse  effects  whether  or  not 
these  arc  paid  for  directly.  These  differ  from  the  annual  financial 
costs  by  the  value  of  economic  core  of  land  and  taxes  foregone  which 
arc  subtracted  from  the  annual  economic  costs. 

21.  ALTERNATIVE  COSTS.  Estimates  of  uLtcm.itivc  costs  for 
individual  single  purpose  projects  were  used  in  cost  allocation 
studies  as  bases  for  limiting  the  benefits  and  for  identification 
of  separable  costs  in  tli?  separable  cost-remaining  benefit  cost 
allocation  analyses.  The  average  an-raal  economic  charges  for 
al Lcrng,..iv’e  sinolc  tv.irr>o<so  nroiectr.  arc  in  v-6.  These 
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costs  consist  of  similar  charges  to  those  considered  for  the  pro- 
posed multiple  purpose  projects.  The  bases  for  computing  those 
alternative  costs  are  described  in  subsequent  paragraphs. 

22.  Alternative  Cost  for  Reduction  of  Flood  Damages  and  for 
Supplies  of  Water.  The  bases  for  selecting  alternative  single  pur- 
pose projects  for  flood  control  and  water  supply  were:  (1)  that 

the  alternatives  would  produce  the  same  level  of  benefits  as  pro- 
vided for  these  purposes  in  the  multiple  purpose  projects,  and  (2) 
that  the  alternatives  considered  be  the  most  economical  projects  to 
be  developed  for  these  purposes.  In  the  formation  of  the  plan  of 
development  it  has  been  demonstrated  that  the  projects  selected  had 
the  best  potentials  for  either  long  and/oi  short-term  storage  capac- 
ities in  the  area  served  by  these  projects.  Consequently,  the  best 
alternative  single  purpose  projects  would  be  at  the  sites  of  the  pro- 
posed projects.  In  the  case  of  the  existing  Prompton  and  Bear  Creek 
flood  control  projects  proposed  for  modification  to  include  long-term 
storage  for  water  supplies,  the  best  alternative  single  purpose  proj- 
ects would  assume  the  existing  sites  to  be  undeveloped.  Estimates 
were  made  of  costs  of  alternative  flood  control  and  water  supply  proj- 
ects and  reduced  to  annual  charges  by  amortizing  the  investment  costs 
at  2-1/2  and  4 percent,  respectively.  The  4 percent  rate  was  used  for 
supplies  of  water  to  be  consistent  with  the  benefits  assumed.  For  use 
in  identifying  separable  costs,  as  explained  below,  the  annual  costs 
of  alternative  single  purpose  water  supply  projects  were  computed 
also  at  2-1/2  percent  interest.  The  alternative  cost  developed  here 
should  not  be  confused  with  the  benefits  which  were  computed  on  the 
basis  of  overall  experienced  costs  of  existing  projects  used  as 
alternatives.  In  the  cost  allocations  which  follow,  costs  to  be  al- 
located to  supplies  of  water  are  based  upon  either  the  benefit  or 
alternate  cost,  whichever  is  leas.  In  order  to  identify  separable  costs 
for  power  installations  at  the  Tocks  Island  project,  an  estimate  was 
made  for  a flood  control  and  water  supply  dual-purpose  project  at  the 
site,  llie  dimensions  and  estimated  costs  for  single  purpose  projects 
for  reduction  of  flood  damages  and  supplies  of  water  are  shown  in 
I table  V-7. 

i23.  Alternative  Cost  for  Recreation.  The  alternative  cost  for 

the  recreation  features  in  each  project  was  based  upon  $1.05  per 
. visitor-day  which  is  the  average  per  visitor-day  charge  for  state 

» parks  in  the  region  as  presented  in  appendix  W.  This  estimate  con- 

sists of  similar  charges  to  those  specific  recreation  costs  for  the 
multiple  purpose  projects.  The  total  annual  alternative  recreation 
cost  was  arrived  at  by  applying  this  rate  ($1.05  per  visitor-day) 
to  the  total  annual  net  attendance  expected  at  the  proposed  project. 
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24.  Alternate  Cost  for  Power.  The  alternative  costa  for  ob- 
taining the  same  energy  output  from  conventional  power  facilities 
at  the.  Hawk  Mountain  and  Tccks  Island  projects  are  the  same  as  the 
power  benefits  described  in  paragraph  12  and  appendix  F.  The  al- 
ternative cost  for  the  pumped -storage  facilities  at  Tocks  Island 
was  based  upon  an  alternative  pumped -storage  plant  without  the  locks 
Island  dam  and  reservoir.  The  estimated  cost  of  this  alternate 
pumped -storage  project  was  based  on  an  estimate,  by  a firm  of  con- 
sultants, for  private  development  of  the  project.  To  the  basic  esti- 
mate of  cost  for  366,000  kw  installed  capacity  in  a pumped -storage 
project,  costs  were  added  for  land  and  danages  for  the  upper  and 
lower  reservoirs,  for  clearing  both  reservoirs,  for  engineering  and 
design  (in  accordance  with  methods  followed  in  eatimates  by  Corps  of 
Engineers)  and  for  supervision  and  administration  (in  accordance  trith 
estimates  by  Corps  of  Engineers).  Including  the  Interest  during  con- 
struction (at  6%  Interest  rate)  the  estimated  investment  cost  for  the 
alternate  project  was  determined  to  be  $57,200,000.  Tills  estimated 
cost  was  used  to  establish  the  annual  charges  for  alternate  pumped- 
storage  facilities  for  the  Tocks  Island  Jhroject. 


V-12 


_ n 


SECTION  rv  - COST  ALLOCATIONS 


25.  SEPARABLE  COSTS  - REMAINING  BENEFITS  METHOD.  Allocation 
of  costs  for  eacli  tiajor  impounding  project  was  made  to  obtain  the 
equitable  distribution  of  the  costs  of  a mul ( iple-purpose  project 
among  the  purposes  served  All  project  costs  were  allocated  by  the 
separable  costs-remaining  benefits  metnod  wherein  each  function  is 
assigned  at  least  its  separable  cost,  and  not  more  than  its  alter- 
native cost  or  benefit,  whicliever  is  the  lesser.  An  amortization 
period  of  50  years  at  2-1/2  percent  was  used  in  these  allocations. 
This  method  provides  for  an  equitable  sharing  among  the  purposes 

in  the  savings  resulting  from  multiple-purpose  development.  The 
cost  allocations  for  each  project  are  given  in  tables  V-8  to  V-18, 
inclusive  For  the  purposes  of  comparison,  a cost  allocation  for 
Tocks  Island  project  with  pumped-storage  omitted  as  a project  pur- 
pose is  shown  in  table  V'-19.  The  recreation  costs  and  benefits 
used  in  the  cost  allocation  studies  are  only  those  portions  of  the 
costs  and  benefits  which  are  directly  associated  with  the  multiple- 
purpose  development  at  each  project.  The  determination  of  those 
recreation  features  directly  associated  with  each  multiple-purpose 
project  is  presented  in  detail  in  appendix  W. 

26.  Separable  Costs.  The  separable  cost  for  each  project 
purpose  is  the  difference  between  the  cost  (at  2-1/2%  interest)  of 
the  multiple-purpose  project  and  the  cost  (at  2-l/27„  interest)  of 
the  most  economical  alternative  project  to  obtain  the  same  benefits 
of  the  other  purposes  with  the  specified  purpose  omitted.  Since  a 
recreation  potential  was  inherent  at  each  site  because  of  the 
attraction  aftorded  by  open  areas  and  limited  impoundments  for  con- 
servation or  sediment  accumulation  purposes,  specific  costs  for 
directly  related  recreation  were  used  in  lieu  of  separable  costs. 
Separable  costs  for  power  include  specific  costs  for  power  facili- 
ties plus  the  identifiable  additional  cost  of  including  that  pur- 
pose in  the  project. 

2 7 . Al loca tton  of  Costs  for  Modifying  Existing  Projects. 
According  to  the  time  sequence  for  project  development  given  in 
appendix  Q,  the  modi i teat  ions  required  at  Prompton  and  Bear  Creek 
will  be  made  after  the  existing  flood  control  projects  have  been 
in  operation  for  15  and  29  years,  respectively.  For  purposes  of 
allocating  costs  on  a consistent  basis  and  to  assure  that  the  sav- 
ings from  mu  1 1 i p 1 e -purpose  projects  at  these  sites  would  be  shared 
equitably  by  all  purposes,  it  was  necessary  to  allocate  the  total 
costs  for  each  project,  including  the  cost  of  the  completed  flood 
control  project  and  modification  costs,  as  if  the  project  were  to 
be  developed  for  full  multiple-purpose  potential  at  the  time  of 
modi f ica t ion . 
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28.  Reallocation  of  Operar.ion  and  Maintenance  Costs  iiar 
Future  Supplies  o£  Water.  Under  the  provisions  of  the  Water  Supply 
Act  of  1958  (Title  III  of  Public  Law  85-500),  an  amount  not  to  exceed 
30  percent  of  the  total  project  cost  would  be  allocated  to  future 
supplies  of  water  in  the  Federal  interest  projects  of  the  Water  Con- 
trol Plan,  and  repayment  of  this  amount  would  be  deferred  until  use 
of  future  supplies  is  initiated.  The  operation  and  maintenance  costs 
allocated  to  supplies  of  water  for  each  project  were  suballocated  to 
initial  and  future  supplies  by  direct  assignment  of  the  specific 
portion  of  these  costs  and  by  distribution  of  the  remainder  or  joint- 
use  portion  on  the  basis  of  the  first  costs  assigned  to  these  two 
purposes.  The  operation  and  maintenance  costs  related  to  future  supplies 
of  water  were  then  reallocated  to  other  project  purposes  Cor  the  de- 
ferral period  as  shown  in  table  V-20.  An  example  of  the  procedure 
followed  in  determining  operation  and  maintenance  costs  for  current  and 
future  water  supply,  and  the  procedure  used  to  suballocate  those  costs 
for  future  water  supply  to  the  operation  and  maintenance  costs  for  other 
project  purposes  is  shown  in  table  V-21  for  the  Beltzville  Project. 
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TABLE  V-1 


MAJOR  CONTROL  IMPOUNDMENTS 


Purposes  Served 


Pro  iect 

Location 

(See  Legend) 

Hawk  Mountain 

East  Br.  Delaware  River,  N.  Y. 

W.S., 

Rec . , 

F.&W. 

, Pwr . 

Prompton  \J 

Lackawaxen  River,  Pa. 

F.C., 

W.S., 

Rec . , 

F.6». 

Tocks  Island 

Delaware  River,  N.  J.,  Pa. 

F.C., 

W.S.. 

Rec . , 

F.&W., 

Bear  Creek  \J 

Lehigh  River,  Pa. 

F.C., 

W.S., 

Rec . , 

F.&W. 

Beltzville 

Pohopoco  Creek,  Pa. 

F.C., 

W.S., 

Rec , , 

F.&W. 

Aquashlcola 

Aquashicola  Creek,  Pa. 

F.C., 

W.S., 

Rec . , 

F.6«. 

Trexler 

Jordan  Creek,  Pa. 

F.C., 

W.S., 

Rec . , 

F.6M. 

Malden  Creek 

Maiden  Creek,  Pa. 

F.C., 

W.S., 

Rec . , 

F.&W. 

Blue  Marsh 

Tulpehocken  Creek,  Pa. 

F.C., 

W.S., 

Elec . , 

F.6«. 

Newark 

White  Clay  Creek,  Del. 

W.S., 

Rec . , 

F.6.W. 

Christiana 

Christina  River,  Del. 

W.S., 

Rec . , 

F.&W. 

LEGEND: 


F.C. 

- Reduction  of  flood  damages 

W.S. 

- Supplies  of  water 

Rec . 

Recreation 

F.&W. 

- Pish  & Wildlife 

Pwr. 

- Powe  r 

1/  Modification  of  existing  project 


TABLE  V-1 


T\BLE  V-2 
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TABLE  V«2 


TOTAL  PROJECT  BENEFITS  1,073,400  2,068,500  1,526,400  2,276,600  3,614,400  48,302,600 
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TABLE  V-21 


SAMPLE  COMPUTATION 

OPERATION  AND  MAINTENANCE  COSTS 
FOR  CURRENT  AND  FLTIURE  SUPPLIES  OF  WATER  - BELTZVILLE  PROJECT 


Total  first  cost  of  supplies  of  water 
Cost  of  future  supplies  of  water  is  307<> 
of  total  project  cost  without  cost 
of  indirectly  related  recreation  = 

0.30  X $13,813,000 
Cost  of  current  supplies  of  water 

Total  annual  cost  of  O&M  for  supplies  of  water 
Separable  cost  - $33,700  (Table  V-12) 

Allocated  cost  - lA , 500  (Table  V-12) 

Total  cost  - $48,200  (Table  V-12) 

Specific  cost  (water 

supply  operator)  - $ 6,000 


$7,537,100  (Table  V-12) 


4,143.900 

$3,393,200 


Annual  cost  of  06cM  for  future  supplies  of  water 
$33,700  - $6,000  = $27,700 

$14,500  X 27,700/33,700  = 11,900 

39,600  (Joint-use  cost) 


4,143,900/7,537,100  x $39,6.00 


$ 21 ,800(future) 


Annual  cost  of  O&M  for  current  supplies  of  water 
$48,200  - $21,800 


$ 26 ,400(current ) 


Suballocation  of  O&M  for  future  supplies  of  water  to  other 
project  purposes  on  basis  of  first  costs. 


Table 

A1  location 
for  O&M 


Table  V-12 


Reduction 

of 

Flood  Damages 
$ 30,100 


Suballocation, 
for  O&M  for  future 
supplies  of  water  10 , 600 

Total  $ 40,700 


Recrest  ion , 
Directly 
Re  la  ted 

$ 23,700 


3.500 


$ 27,200 


Supplies 

of 

Water  .Current  Total 


$ 26,400 


$ 80,200 


21,800 


$ 34,100  $ 102,000 


(Added  Nov.  1960) 
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SYLLABUS 


In  1955  the  21,589,000  people  residing  in  the  Delaware  River 
Water  Service  Area  participated  in  about  137,700,000  visitor-days 
of  one-day  outings,  75,800,000  visitor-days  of  overnight  outings 
and  about  132,000,000  visitor-days  of  vacations  away  trom  home. 
These  activities  included  swimming,  boating,  picnicking,  sight-see- 
ing, weekend  visiting  of  friends  and  relatives,  hiking,  hunting, 
photography,  camping,  visiting  museums  and  historical  sites,  going 
to  the  beach  and  participation  in  various  outdoor  sports  and  games. 
They  were  engaged  in  at  state  parks,  state  forests,  state  game  and 
fish  lands  and  waters,  county  and  municipal  parks,  picnic  grounds, 
Federal  areas,  historical  museums  and  sites,  at  resorts,  in  travel 
and  at  the  seashore.  This  total  recreation  activity,  which  to  a 
large  extent  makes  use  of  outdoor  resources  and  facilities,  is  ex- 
pected to  increase  by  more  than  6-1/2  times  between  1955  and  2010. 

This  appendix  finds  that  the  recreation  products  of  multiple- 
purpose  dam  and  reservoir  projects  for  the  development  of  the  water 
resources  of  the  Delaware  River  Basin  would  make  their  principal 
contribution  to  the  satisfaction  of  the  above  indicated  recreation 
demands  by  providing  opportunities  for  one-day  outings.  More  spe- 
cifically these  projects  would  provide  for  activities  of  the  kinds 
found  at  certain  state  parks  and  related  state  park  type  of  estab- 
lishments. In  segregating  such  activity  from  the  total  recreation 
demand,  it  is  seen  that  there  was  a potential  demand  for  such 
facilities  to  support  a visitation  of  33,570,000  inherent  in  the 
population  of  the  Delaware  River  Water  Service  Area  in  1955.  For 
this  same  year  there  was  an  actual  recorded  attendance  at  state 
park  type  of  establishments  located  within  or  immediately  available 
to  the  population  of  the  Delaware  River  Water  Service  Area  of 

26.837.000  visits.  Thus  there  was  a need  for  facilities  to  support 

6.733.000  visits  in  1955  over  the  existing  capacity.  About  1/3  of 
the  recorded  use  of  these  state  park  type  facilities  was  in  excess 
of  the  standard  capacity  of  such  areas,  resulting  in  serious  over- 
use and  deterioration  of  many  public  facilities.  Thus  the  total 
needs  above  existing  facilities  for  1955,  was  for  capacity  to 
support  about  15,680,000  visits.  If  the  annual  use  of  state  park 
type  of  establishments  per  capita  of  population  continues  to 
increase  in  the  future  as  it  has  over  the  past,  and  the  projections 
of  populations  increase,  and  economic  expansion  appears  to  support 
the  assumption  that  it  will,  the  demand  for  capacity  at  state  park 
type  of  establishments  would  reach  55,800,000  annual  visits  by  1965 
By  1980  the  total  annual  visitation  would  reach  98,700,000  and  by 
2010  would  be  ex[>ected  to  reach  227,000,000  visits  a year. 
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The  plan  for  outdoor  recreation  presented  herein  complements 
existing  and  going  programs  which  are  being  vigorously  expanded  in 
response  to  the  increasing  demands  on  facilities  at  all  levels  of 
government  by  the  people  of  the  Delaware  River  Water  Service  Area. 
This  plan  emphasizes  the  place  of  facilities  for  one-day  outings, 
with  the  additional  consideration  for  overnight  camping.  The 
recreation  potentials  for  a combined  total  of  60  water  resources 
projects  have  been  defined  and  reported  upon  in  Appendix  I, 
"Recreation  Resources",  Appendix  R "Water  Control  at  Intermediate 
Upstream  Levels",  and  in  the  present  Appendix  W,  "Recreation  Needs 
and  Appraisals".  The  total  recreation  potentials  that  could  be 
developed  at  all  these  projects  would  support  about  38  000,000 
visits  annually.  Within  the  present  appendix  a total  of  22  dam 
and  reservoir  projects  are  reported  upon.  The  recreation  plans 
for  these  projects  would  provide  capacity  to  support  a total  of 
about  23,980,000  visits  a year.  These  projects  would  increase  the 
total  recreation  area  of  the  Delaware  River  Basin  by  about  162,800 
acres  of  which  41,400  would  be  impounded  waters. 
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RECREATION  NEEDS  AND  APPRAISALS 


I INTRODUCTION 


1.  Scope . Described  here  are  the  methods  and  techniques 
employed  In  the  present  report  to  meet  the  requirements  placed 
upon  recreation  planning  as  a coequal  physical  and  economic  pur- 
pose served  by  the  multiple-purpose  plan  of  development  for  the 
water  resources  of  the  Delaware  River  basin.  These  studies  have 
been  concluded  through  'he  use  of  data  and  technical  facilities  of 
the  National  Park  Service  and  the  Corps  of  Engineers  and  have  sup- 
ported analysis  of  the  recreation  purpose  that  entered  into  all 
steps  of  the  planning  described  in  Appendix  Q 1^/'  to  this  report, 
and  in  the  various  other  appendices  which  support  the  recommended 
plan  of  development. 

2.  These  studies  originated  in  close  collaboration  between 
the  resources  planner  seeking  tools  for  his  task  and  the  expert 
in  one  particular  field  of  recreation  with  da'a  and  knowledge 
from  which  to  fashion  the  tools.  Such  collaboration  led  to  a 
series  of  procedures  contributing  to  the  me' hod  presented  here. 

3.  Essentially  this  series  of  procedures  comprises  a method 
for  analysis  of  the  recreation  purpose  In  comprehensive  water  re- 
source planning.  It  provides  that  each  agency  would  pursue  those 
studies  related  to  Its  normal  area  of  responsibility  in  accordance 
with  the  scheduling  of  specific  asslgnmen's  that  would  assure  an 
orderly  report  procedure . 


!_/  Appendix  Q,  "Formation  of  the  Plan  of  Development",  prepared  by 
the  U.  S.  Army  Engineer  District,  Philadelphia,  Department  of 
the  Army. 
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II  OEflNiriON  OF  THE  PROBLEM 


4.  Recreation  as  a PlagnlnR  Purpose.  In  accordance  with  the 
basic  authority  contained  in  Congressional  actions  discussed  in 
Appendix  A _2/  to  this  report,  and  as  stated  in  Appendix  Q,  the  con- 
cept in  support  of  formation  of  the  plan  recommended  for  development 
and  use  of  the  water  resources  of  the  Delaware  River  basin  considers 
that  public  recreation  use  of  these  waters  constitutes  a purpose  of 
the  planning.  Such  a planning  status  for  recreation,  coequal  with 
planning  purposes  of  hydroelectric  power,  flood  control,  irrigation, 
navigation,  and  municipal  and  industrial  water  supply,  appears  to 

be  consistent  with  human  needs  imposed  by  the  indicated  social  and 
economic  trends  of  the  region.  Justification  for  the  magnitude  of 
recreation  proposed  herein  derives  primarily  from  the  existence  of 
a population  which  is  predominantly  urban  and  which  is  engaged  for 
the  most  part  in  a kind  of  economic  growth  that  encourages  increas- 
ing emphasis  on  use  of  available  lands  and  waters  for  economic  pur- 
poses. Thus  the  ratio  between  the  increasing  population  and  its 
increasing  economic  demands  on  land  and  water  on  the  one  hand,  and 
its  increasing  need  tor  land  and  water  for  recreation  on  the  other 
presents  a situation  already  considered  critical  and  requires  that 
recreation  resources  he  given  adequate  consideration 

5.  Planning  Conditions  Imposed  on  Recreation  Purpose.  The 
general  condition  arising  out  of  recreation  as  a planning  purpose 
is  one  of  placing  upon  the  planning  effort  a requirement  to  devel- 
op, adapt  and  make  use  of  acceptable  methods  of  planning  analysis 
in  order  that  recreational  use  of  water  in  such  a program  may  sub- 
mit to  all  appropriate  measurements  of  public  investments  against 
public  returns.  By  such  a definition,  the  requirements  of  recrea- 
tion analysis  enter  into  the  formulation  of  multiple-purpose  pro- 
grams on  a basis  of  justification  comparable  with  other  water  uses 
wherein  recreation  is  quantitatively  defined  in  terms  of  market, 
costs  and  benefits. 

6.  Special  Problems  of  Analysis.  A principal  dltficulty 
arising  out  of  such  requirements  of  recreation  analysis  is  that 
as  a product  of  water  resource  development,  the  available  data 
and  sources  of  information  concerning  recreation  are  not  such  as 
to  lend  readily  to  quantitative  analysis,  and  certainly  not  always 
with  the  same  degree  of  confidence  as  do  data  regarding  other  prod- 
ucts of  water  resources  deve loj>ment . 


2!  Appendix  A,  "History  of  Investigation",  prepared  by  the  U.S. Array 
Engineer  District,  Philadelphia,  Department  of  the  Army 
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Economic  analysis  ot  recreation  as  a purpose  ot  water  use  planning  is 
a relatively  recent  undertaKing,  and  a backlog  of  basic  procedure  has 
not  been  accumulated  as  is  the  case  with  other  water  uses  While  it 
is  possible,  as  shown  later,  to  reduce  to  quantitative  terms  a con- 
siderable amount  of  what  is  known  about  recreation  as  it  relates  to 
the  present  report,  there  remain  areas  of  uncertaint;^  . Among  these 
is  the  uncertainty  as  to  what  are  the  appropriate  and  possible 
alternative  kinds  of  recreation  opportunities  that  go  into  the  evalu- 
ation of  recreation  as  a planning  purpose.  The  quality  of  recreation 
resources  does  not  seem  to  be  expressible  in  quantitative  terms,  -it" 
It  appears,  generally,  from  information  collected  in  connection  with 
this  report,  that  preferences  in  recreational  activities  are  largely 
a matter  of  individual  taste,  experience,  desire  and  the  personal 
investment  required.  The  extent  of  participation  in  any  activity 
is  controlled  to  a considerable  degree  by  the  availability  of 
oppor tuni t ies . 

7.  Basic  Unit  of  Measurement  Employed.  It  is  sought  here  to 
measure  the  effectiveness  and  justification  of  proposals  and  recom- 
mended expenditures  for  recreation  features  in  terms  of  net  annual 
visitor  days  of  recreation  opportunity  provided  in  an  area  for  which 
a need  is  indicated.  This  report  does  not  attempt  to  equate  benefits 
among  such  activities  as  camping,  fishing,  swimming,  picnicking, 
hunting  and  boating  except  to  attempt  to  maximize  outdoor  recreation 
opportunity  provided  in  terms  of  the  greatest  range  of  choice  among 
various  activities  for  the  participation  of  the  greatest  number  of 
people 
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111  MEASUREMENTS  OF  THE  RECREATION  MARKET 


8.  Dtscusslon.  The  deuiand  or  nuirket  tor  recreation  consid- 
ered in  this  appendix  resides  in  the  people  and  the  economy  of 

the  service,  area.  An  attempt  is  nude  to  define  this  market  quanti- 
tatively in  terms  of  expected  growth,  in  terms  of  Its  geographic 
characteristics,  and  in  terms  of  magnitude  as  well  as  in  terms  of 
seasonality  and  other  peculiarities.  Such  measurements  ar  pertin- 
ent to  determinations  of  the  extent  to  which  development  of  the 
water  resources  of  the  Delaware  River  drainage  area  may  be  justi- 
fied for  the  purpose  of  satisfying  this  market.  The  types  of  acti- 
vity included  here  and  within  which  the  recreation  products  of 
water  development  must  be  evaluated  are  those  generally  classified 
as  one-day  outings,  overnight  outings  and  vacations  away  from  home. 
Specifically,  they  may  include  swinnning,  picnicking,  sight-seeing, 
hlk*.ng,  phc'tography , going  to  the  beach,  fishing,  hunting,  camping, 
visiting  museums,  boating,  and  other  outdoor  activities.  They  may 
be  engaged  in  at  state  parks,  state  forests,  and  game  and  fish 
lands,  county  parks,  municipal  parks,  picnic  grounds.  Federal  areas, 
historical  sites  and  museums,  resorts,  in  travel  and  at  the  seashore. 
In  the  main,  activities  of  principal  concern  in  this  report  are 
those  generally  considered  non-revenue  producing,  of  benefit  to  the 
public  welfare  and  most  often  providt-d  at  public  expense. 

9 , Geographic  Chaiacterist ics  of  the  Recreation  Market . 

While  the  resource  under  consideration  here  is  limited  to  the  drain- 
age area  of  the  Delaware  River  and  is  therefore  subiect  to  exact 
definition  of  geographic  boundary,  the  market  for  the  recreation 
products  expected  as  a result  of  the  resource  deve  li  pme.'t  is  less 
easily  defined.  In  the  present  case,  wherein  the  basic  assignment 
carries  the  requirement  of  a basinwide  study  incorporating  recrea- 
■ tional  use  of  water  as  one  of  the  purposes  under  study,  the  prob- 

' lent  of  market  identification  is  distinctly  different  from  that  en- 

countered in  the  case  of  a single  independent  project  to  which 
recreation  might  be  added  as  an  incremental  or  collateral  function, 
it  was  necessary,  in  the  present  study,  to  make  some  determinations 
of  the  existence  of  the  market  for  outdoor  recreation,  evaluate  its 
I needs,  and  measure  these  against  the  capacity  of  water  development 

^ within  the  Delaware  River  basin  for  meeting  the  demands  of  such  a 

I market.  Briefly  stated,  the  market  for  recreation  was  found  to 

I take  on  geographic  peculiarities  reflecting  at  least  three  major 

conditions  of  market  activity.  One  is  that  a large  number  of 
I people  living  within  the  Delaware  River  Water  Service  Area  make  im- 

portant use  of  recreation  resources  and  facilities  both  within  and 
outside  the  Delaware  River  drainage  area,  but  within  the  Delaware 
River  Water  Service  Area.  The  second  Is  that  a large  number  of 
people  living  within  the  Delaware  River  drainage  area  make  important 
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use  of  recreation  resources  and  facilities  both  within  and  outside 
the  drainage  area  but  within  the  Delaware  River  Water  Service  Area. 
These  were  considered  to  be  the  influence  of  greatest  impact  on 
resources  use.  However,  a third  activity  is  that  of  tourists  and 
vacationists  who  are  attracted  to  the  region  in  large  numbers  from 
all  over  the  United  States  and  whose  demand  is  pronounced  at  the 
major  resort  areas,  on  the  historical  interests  of  the  region,  and 
on  at  least  the  cities  of  New  York  and  Philadelphia.  In  addition 
there  is  movement  between  the  Service  Area  and  such  areas  as  Chesa- 
peake Bay  and  New  England,  and  other  areas  of  attraction.  The  de- 
tailed definition  of  these  latter  conditions  proved  to  be  beyond  the 
capacity  and  need  of  the  present  study. 

10.  Population  of  the  Market.  The  basic  population  consid- 
ered here  is  composed  of  the  people  living  within  what  is  defined 
in  Appendix  B 3^1  of  this  report  as  the  Delaware  River  Water  Ser- 
vice Area.  Included  are  the  States  of  New  Jersey  and  Delaware; 

13  counties  of  Pennsylvania  within  the  Delaware  drainage  area;  the 
New  York  City  Standard  Metropolitan  Area  including  New  York  City 
and  four  counties  in  New  York  State,  together  with  eight  counties 
in  New  Jersey;  and  the  New  York  City  Expanded  Metropolitan  Area, 
including  three  counties  in  New  York  State,  one  county  in  Connec- 
ticut, and  one  county  in  New  Jersey.  (See  plate  1 at  the  end  of 
this  appendix).  The  economic  characteristics  of  the  population 
are  discussed  in  Appendix  B.  It  is  note  that  the  population  of  the 
Water  Service.  Area  is  pi edomi  nant  ly  urban  and  is  employed  in  the 
mills,  factories  and  olfices  of  the  area.  This  population  is 
recorded  as  21, '189, 000  for  1955.  It  is  expected  to  reach  25,000,000 
by  1965,  30,000,000  by  1980  and  42,000,000  by  2010 

11 . Magni  tude  of  the  Recreation  Market/  The  population  de- 
fined above  supports  the  basis  for  deriving  the  magnitude  of  the 
gross  demand  on  outdoor  recreation  resources  and  facilities.  In 
order  to  make  use  of  available  basic  data  contained  in  published 
sources  4/  concerning  the  recreation  habits  of  the  population  a- 
bove  and  in  the  interest  of  consistency  among  such  data,  the  total 
population  figures  contained  in  Appendix  B were  adapted  to  reflect 
that  part  assumed  to  generate  the  principal  demand  on  recreation 


3^/  Appendix  B,  "Economic  Base  Survey",  prepared  by  the  Office  of 
Business  Economics,  U.  S.  Department  of  Commerce. 

4/  A Study  of  Outdoor  Recreation  Activities  - Preferences  of  the 
Population  Living  In  the  Region  of  the  Delaware  River  Basin, 
prepared  tor  the  National  Park  Service  under  the  auspices  of 
the  National  Recreational  .School  by  Audience  Research  Inc., 
Princeton,  New  Jersey,  January  1958. 


W-5 


fKvv.  Nov.  l‘*00) 


resources  and  facilities.  This  part  is  arbitrarily  selected  as 
consisting  of  the  age  group  of  10  years  and  above  cr  about  80Z  of 
the  population.  The  data  referred  to  in  4/above  were  obtained  by 
interview  of  a sampling  of  the  adult  (21  through  65  age  group) 
population  within  the  Delaware  River  Water  Service  Area  including 
all  of  the  state  of  New  Jersey,  the  Pennsylvania  counties  of  Berks, 
Bucks,  Carbon,  Chester,  Delaware,  Lehigh,  Monroe,  Montgomery, 
Northampton,  Philadelphia,  Pike,  Schuylkill,  and  Wayne;  the  New 
York  counties  of  Schoharie  and  Sullivan;  and  Delaware  counties  of 
New  Castle  and  Kent.  These  data  generally  expressed  in  ptreent- 
ages  of  both  the  participating  adult  population  and  r he  'oral 
adult  population,  have  been  applied  here  'o  * he  popula'itir,  of  f he 
entire  Delaware  Riv'er  Water  Service  Area  age  group  of  10  years 
and  above.  It  is  to  be  noted  that  whereas  * he  data  reflecting 
recreation  habits  and  preferences  are  for  the  1957  calendar  year, 
they  are  applied  here  to  the  1955  population  figures,  since  mos' 
other  information  was  consistent  at  this  point  . No  ad  jus''..ient 
was  made  for  the  increase  between  1955  and  1957,  which  over  a 
long  series  of  years  will  be  seen  in  later  paragraphs  to  amount 
to  more  than  2-1/2  percent  a year.  Application  of  the  findings 
contained  in  reference  ^/  above  to  t hc'  ..ijusted  population  fig- 
ures of  1955  is  contained  in  table  W- 1 


TABLE  W-1 

DELAWARE  RIVER  WATER  SERVICE  AREA 
OUTDOOR  RECREATION  ACTIVITY  FOR  1955  in  VISITOR-DAYS 


One-Day 

Overnight 

Va  ca  f ions 

Outings 

.Outings 

Away  from  Home 

Total 

(lOOO's) 

(lOOO's) 

(lOOO's) 

(lOOO's) 

137,700 

75,800 

132,000 

•wT 

o 

o 

From  these  data  it  is  concluded  that  the  demand  ft>r  the  general 
category  of  outdoor  recreation  originating  in  the  1955  population 
of  the  Delaware  River  Water  Service  Area,  classified  generally  as  one- 
day  outings,  overnight  outings  and  vacations  away  from  home,  was 
a total  of  345,500,000  visitor-days. 

1 2 . Types  of  Recreation  Activities  Participated  In  T he 
types  of  recreation  activity  of  principal  interest  in  this  append- 
ix, represented  by  the  above  indicated  market,  are  those  engaged 
in  on  one-day  outings  and,  to  a growing  extent,  overnight  and 
weekend  outings.  While,  as  pointed  out  In  paragraph  6,  the  flex- 
ibility for  choice  among  specific  recreation  activities  by  people 
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would  nppear  to  render  i nuoiic  lusive  .iriy  attempt  at  precise  uieasure- 
ment  oi  importance  aniong  sucli  activities,  nevertheless  the  relative 
impc'rt.ince  of  these  are  ol  value'  in  planning.  Accordingly,  presented 
here  in  plate  2,  figures  1,  2 and  3 are  the  graphic  results  cjl  in- 
terviews contained  in  published  material  4/  above  and  reported  on 
in  Appendix  1 In  the  event  one  or  more  ol  the  limitations  shown 

in  plate  3,  figures  1 and  2,  were  removed,  it  is  expected  that  these 
relationships  would  be  readjusted  accordingly.  In  any  case  these 
data  support,  along  with  known  conditions  at  existing  recreation 
areas,  the  strong  position  of  picnic  facilities,  swimming  facilities, 
and  boating  and  fishing  facilities  in  the  plan  ol  development 

13.  Types  of  Recreation  Areas  Used.  An  lyses  of  data  contained 
in  reference  4/  and  ^/ , and  presented  in  plate  4,  figures  1 anc'  2, 
show  the  relative  magnitude  of  use  lor  recreation  icti’'ity  distributed 
among  types  of  areas  within  the  Service  Area.  These  figures  indicate 
the  relatively  higli  place  impoundments  would  he  expected  to  oecupy 

in  providing  recreation  opportunity  among  several  of  the  catcgccries 
indicated.  Furthermore,  they  support  the  ocean  beach  as  the  most 
popular  recreation  resource  available  for  use  by  the  people  ol  the 
area,  which  fact  is  apparent  in  all  the  data  collected  in  connection 
with  this  appendix. 

14.  Seasonal  Characteristics  ol  the  Recreation  Market.  Informa- 
tion in  support  of  conclusions  arrived  at  reg.mding  the  significance 
of  the  seasonal  characteristics  of  recreation  within  the  region  was 
obtained  primarily  trom  Appendix  1 and  from  published  studies  by  the 
Reserve  Bank  of  Philadelphia  b/ . The  latter  studies,  covering  the 
travel  and  vacation  industry  oi  the  principal  resort  counties  of 

Bed  lord,  Pike  and  Monroe  in  Pennsylvania;  Ocean,  Atlantic  and  Gape 
May  in  New  Jersey;  and  Sussex  in  Dcla-ware,  appear  to  be  highly  in- 
dicative of  the  outdoor  nonurhan  recreation  activity  as  a wluilo. 

These  studies  ail  point  out  the  imbalance  oi  demand  throughout  the 
year  as  well  as  during  the  weekdays  within  the  principal  portion  ol 
the  recreation  season,  which  is  Irom  the  4th  ol  July  througli  l,ul)or 
Day.  It  is  seen  in  plate  5,  ligure  2,  that  407=  ol  the  luxury  lax 
collections  of  Atlantic  City,  New  Jersey,  occur  in  July  and  August. 
Figure  1 shows  that  less  than  307»  oi  the  retail  and  service  estah- 
lishments  ot  Cape  May  county.  New  Jersey,  are  open  lor  business 
throughout  the  year.  Plate  b,  ligure  2,  shows  that  about  707o  ol 
the  vacation  activity  occurs  in  July  and  August  Figure  1 oresent s 
data  showing  that  almost  lll„  ot  the  one-day  outings  occur  i)ver  Sat- 
urday and  Sunday.  This  seasonal  and  daily  imbalance  on  recreatl».)n 


Appendix  I,  "Recreation  Resources",  prepared  by  the  National 
Park  Service,  U.  S.  Department  ol  the  Interior 
"Business  Review".  April  and  May  1D38,  Federal  Reserve  Bank 
of  Philadelphia. 
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resource  use  is  reflected  in  the  criteria  for  design  of  facilities 
discussed  later  in  this  report. 

15.  Growth  ot  the  Recreation  Market.  The  growth  of  the  de- 
mand for  outdoor  recreation  originating  in  the  population  of  the 
Delaware  River  Water  Service  Area  is  considered  in  this  appendix 
primarily  as  a reflection  of  combined  effects  of  increasing  popu- 
lation together  with  an  increasing  economic  productivity  of  this 
population.  While  such  a consideration  does  not  imply  that  recrea- 
tion activity  docs  not  contribute  to  the  economy  of  the  area,  par- 
ticularly in  such  areas  as  the  New  Jersey  seashore  and  the  Pocono  and 
Catskiil  Mountains,  it  does  place  the  emphasis  on  the  responsibility 
of  the  present  planning  effort  to  provide  recreation  opportunity 
primarily  to  meet  the  demands  of  people  who  would  participate  in 
such  recreation.  In  light  of  such  emphasis  the  projection  of  the 
recreation  activity  to  the  future  would  rest  upon  projections  of 
populations  and  economic  growth  of  the  area.  For  the  period  ex- 
tending from  1800  to  about  1940  published  historical  works  T_!  and 
technical  papers  6/  9/,  and  the  economic  data  contained  in  Appendix 
B,  yield  a general  indication  of  the  impact  of  the  changing  economic 
and  social  conditions  on  the  growth  of  the  recreation  demand  by  the 
people  of  the  Service  Area.  These  works  show  that  participation  by 
these  people  in  outdoor  recreation  has,  like  the  use  and  consumption 
of  other  products  of  natural  resources,  increased  over  the  period  of 
economic  and  social  developmient  of  the  country.  It  is  pointed  out 
in  Appendix  I that  such  growth  is  an  expression  of  the  changing 
economy  which  is  tending  toward  the  support  of  more  people  earning 
more  money,  working  fewer  hours  and,  consequently,  affording  more 
recreation.  In  meeting  the  demands  of  this  growing  recreation 
market  the  long  range  development  of  facilities  has  been  one  of 
gradual  adjustment  in  response  to  the  desire  of  a population  which 
has  not  only  long  been  essentially  urban  in  origin,  but  which  has 
exhibited  a marked  change  in  economic  composition  over  the  years. 


16.  Histori'.-.al  Growth  Probably  no  section  of  the  country 
bears  such  evidence  of  the  socio-economic  based  growth  of  the  out- 
door recreation  demand  as  the  New  Jersey  shore,  which  has  long  been 
the  most  important  recreation  resource  utilized  by  the  people  of 
the  Delaware  River  b.asin  and  service  area.  The  shore  was  instrument- 
al, along  with  the  Pocono  and  Catskiil  Mountains,  in  establishing 


]_!  "The  Jersey  Shore-A  Social  and  Economic  History  of  the  Counties 
ot  Atlantic,  Cape  May,  Monmouth  and  Ocean",  by  Harold  F.  Wilson, 
Lewis  Historical  Publishing  Co.,  Inc.,  N.Y.,  3 Vols.  - 1953- 
8/  "Mas.s  Leisure",  edited  by  Kric  Larrabee  and  Rolf  Meyersohn,  The 
Free  Press,  Glencoe,  III.,  1958. 

9/  "Future  Demands  for  Timber",  reprinted  from  Timber  Resources  for 
America's  Future,  Forest  Resources  Report,  Vol.  14,  U.S.  Depart- 
ment t)f  Agriculture,  1958. 
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an  eariy  pattern  ol  outdoor  activity  among  the  pet)ple  oi  Philadel- 
phia, Camden,  Trenton,  New  York  City  and  Wilmington.  The  first 
stagecoach  line  vjliich  appears  to  have  served  vacationists  extended 
from  Philadelphia  to  Tackerton , New  Jer.sey,  and  was  established  in 
181o.  Prior  to  that,  and  as  late  as  1800,  only  the  more  hardy  men 
of  Philadelphia  undertook  a ride  to  the  shore,  and  this  was  in 
oyster  v.’agons  returning  to  Little  Egg  Harbor  after  delivering  salted 
oysters  and  fish  to  city  markets.  In  1801  a newly  established  hotel 
in  Cape  May  advertised  in  Philadelphia  newspapers  offering  accommoda- 
tions to  shore  visitors  The  trip  was  made  by  sailing  vessels  carry- 
ing both  iroight  and  passengers.  At  that  time  the  average  workweek 
in  industry  consisted  of  84  hours,  and  paid  vacations  were  unheard 
of  Until  around  1900  resorts  were  established  largely  with  a view 
to  serving  v.h.-t  was  termed  "fashionable  society",  and  there  was  co  i- 
siderable  growth  of  such  places.  Long  Branch  and  Atlantic  City  be- 
gan to  attract  visitors  in  1819  and  lfa54,  respectively.  Early  in 
tlie  19tli  cciitury,  Perth  Ambov  became  a fashionable  resort.  Ocean 
Grove  was  i.ounded  in  1809.  in  non-agricultural  industries  the  work- 
week declined  oy  about  10  hours  between  1850  and  1900,  and  the  popu- 
lation of  the  Delaware  River  Water  Service  Area  increased  to  8,737,000 
people,  of  which  almost  7,000,000  lived  in  the  Now  York  City  and  Phil- 
••’Jolphia  iiietropolitan  areas.  While  emphasis  at  the  shore  \;as  on 
"elegant  hospitality",  this  was  also  a period  during  which  railroads 
arrived,  and  tlie  first  real  growth  of  the  shore  was  initiated.  In 
the  next  few  decades  reductions  in  the  workweek  were  much  more  pro- 
nounced Between  1900  and  1940  the  work\>^eek  in  non-agricultural 
industry  declined  from  56  hours  to  about  41  hours.  By  1920  ratl- 
raods  began  to  leel  the  competition  brought  about  by  increased  own- 
ership of  automooiles  atid  improved  highways,  and  the  years  between 
1925  and  1929  experier.ced  a bjilding  boom  which  indicated  that  the 
recreation  industry  ot  the  shore  was  awakening  to  the  change  in  the 
market.  The  comuir.at  ion  ot  factors,  including  a relatively  rapid 
rate  of  decline  in  working  hours  per  week  following  1900,  increased 
railroad  facilities  and  then  automobile  traffic,  increasing  incomes 
and  populations  all  tended  to  fix  the  shore  and  the  resort  areas  oi 
the  Catskills  and  Poconos  as  major  influences  in  the  recreation 
habits  of  the  people  of  the  Delaware  basin.  While  the  resort  areas 
in  tnc  Catskill  and  Pocono  Mountains  experienced  very  much  the  same 
pattern  ol  development,  they  nowhere  reached  the  colorful  and  spec- 
tacular success  ol  the  "shore"  with  the  growing  population  of  workers 
in  ollices  mills  and  Inttories  living  within  the  Delaware  basin  and 
the  Surrounding  area.  The  gradual  disappearance  of  the  luxury  type 
resort  and  suimner  mansion,  and  their  replacement  by  facilities  de- 
signed to  serve  the  expanding  middle  income  segment  oi  the  popula- 
tion, together  .vith  vast  areas  ot  development  of  medium  priced  cot- 
tages is  evidence  ot  the  <hanged  economic  character  of  the  demand 
for  recreation  not  only  on  the  New  Jersey  shore,  hut  on  recreation 
resources  ol  the  entire  area. 


17.  Rate  of  Growth  of  tlji,  R^^creatriuu  Market  In  order  to  in- 
terpret the  growth  of  outdoor  Thereat  ion  as  it  is  indicated  above 
in  terms  that  would  permit  projections  of  such  activity  <'is  an  ex- 
pression of  population  growth  and  economic  expansion,  use  was  made 
of  published  state  park  attendance  for  the  four  states  oi  the  Dela- 
ware River  basin  ' J^/.  The  vulnerability  inherent  in  such  pro- 
jections is  recognized.  However,  in  benalf  of  the  procedures  em- 
ployed here,  it  is  pointed  out  that  outdoor  recreation  of  prime  im- 
portance in  this  appendix  is  that  classified  generally  as  one-day 
outings.  A comparison  of  specific  activities  considered  aniong  the 
most  important  by  the  people  of  the  basin,  with  activities  that  may 
be  provided  in  multiple  water  use  development,  shows  that  such 
projects  considered  in  this  report  approach  state  park  conditions 
insofar  as  meeting  the  demands  of  the  market  is  concerned.  Such 
similaiity  suggests  that  outdoor  recreation  needs  and  projections 
may  oe  more  accurately  indicated  by  trends  noted  in  state  park  use 
than  would  be  the  case  with  other  sources  of  data.  Accordingly, 
it  has  been  assumed  that  the  rate  of  change  noted  in  attendance 
per  1,000  population  at  state  parks  may  provide  a reasonably  accur- 
ate reflection  of  the  tendency  of  people  to  convert  such  economic 
fa  .tors  as  gains  in  non-worlcing  hours,  increased  mobility,  increased 
personal  incomes  and  tlr;  like  into  the  kind  of  outdoor  recreational 
activity  considered  in  this  report.  The  principal  difficulty  en- 
countered in  such  a procedure  lies  in  the  selection  of  a series  of 
years  from  available  data  from  which  to  compute  the  rate  of  change 
in  the  recreational  market.  The  selection  of  these  data,  available 
generally  from  1941  through  1956,  should,  in  order  to  be  consistent 
with  the  basis  for  utilizing  the  procedure,  be  representative  of  a 
series  of  years  during  which  the  general  economic  conditions  do  not 
depart  significantly  from  the  long  range  economic  trends  supporting 
the  economic  projections  contained  in  Appendix  B of  this  report. 

From  published  information  on  attendance  records  at  state  parks  and 
populations  for  the  States  of  New  York,  New  Jersey,  Pennsylvania  and 
Delaware  for  the  years  1941  through  1958,  it  is  possible  to  select 
any  of  several  stories  of  years  and  arrive  at  substantially  different 
rates  of  growth.  However,  the  relatively  high  rate  of  visits  for 
1941,  together  with  the  fact  that  this  level  was  not  exceeded  until 
1953  suggests  that  a more  accurate  trend  in  rate  of  growth  might  be 
indicated  by  selection  of  a later  base  year  following  World  War  II. 


10/''State  Park  Statistics”  - 1957  & 1958,  U.S.  Department  of  the 
Interior,  National  Park  Service. 

ll/"Statistics  on  Outdoor  Recreation",  by  Marion  Clawson,  Resources 
for  the  Future,  Inc.,  Washington,  D.C.,  1958. 
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For  use  here,  ‘he  lorpes’  cop'- 1 nuous  series  nf  ytars  of  record  fol- 
lowing World  War  IT  for  which  ho’ h popula  ions  and  park  a’*endance  » 
exceed  ’.he  firs’,  previous  year,  which  is  19^*5,  has  beer,  selec'ed. 

This  series  begins  wi  • h ’he.  year  1996  and  was  plo‘‘ed  agains*,  year 
of  occurrence  ’.o  develop  ’.he  compu'e.J  1 i n*’  c>f  rend  shown  in  pla’e 
7.  These  da’.a  indica’e  an  average  annual  gain  per  1,000 
popula’ ion  of  70.5  visi’or-days  for  ’be  Delaware  basin  sa'es. 
Accordingly  'his  figure  was  used  atid  applied  agains'  ’he  Delaware 
River  Wa’er  Service.  Area  populations. 

18.  The  base  year  es’ablishing  ’he  series  of  years  from 
which  to  compu’e  ’he  average  annual  change  in  sales  of 
fishing  and  hun'ing  licenses,  was  selected  somewhat  arbi’rarily 
as  1996  wi  • h knowledge  of  t.he  fac'  ha*  the  license  sales 
per  1,000  population  s no’  so  direct  an  indicator  of  visitor- 
days  of  marke*.  demand  as  the  record  visi’s  ’.o  state  parks,  or  as 
would  be  the.  dvf  r.age  annual  change  in  actual  fishing  and 
hunting  days  per  1,000  population  were  such  data  available^  Plate 
8 shows  the  trend  of  license  purchases  per  1,000  population  for  the 
four  state  areas  1 rom  1996  through  1957.  The  average  annual  increase 
in  fishng  license  purchases  from  1996  through  1957  per  1,000  popu- 
lation was  determined  therefrom  to  bo  0.71  licenses  per  1,000  popu- 
lation, and  that  for  hunting  licenses  was  found  to  be  0.61  licenses 
per  1,000  population. 

19  The  effects  of  population  increase  alone  in  * he.  growth 
of  outdoor  recreation  is  indica’.ed  in  plate  9,  figures  1 and  2, 
wherein  constant  rates  per  1,000  population  have  be.en  assumed  for 
state  park  attendance  and  for  combined  sales  of  fishing  and  bun’ - 
ing  licenses  for  the  four  states  of  the  Delaware  River  basin  from 
1946  through  1957,  and  compared  with  actual  recorded  sta'.e  park 
attendance  and  license  sales  for  this  same  period.  In  figure  1 
of  plate  9 it  is  seen  that  had  the  rate  of  state  park  attendance 
per  1,000  population  for  1996  of  860  visits  remained  cons' ant 
throughout  the  period  of  study  the  attendance  in  1957  would  have 
been  about  28,800,000  visitor-days  instead  of  the  54,900,000 
actually  recorded.  Fishing  and  hunting  license  sales  which  have 
increased  at  a much  reduced  rate  per  1,000  population  show  a 
somewhat  similar  If  much  less  positive  reaction  in  figure  2. 

20.  Comparison  with  National  Growth.  The  Delaware  River 
Water  Service  Area,  with  about  17.  of  the  continental  area  of 
the  country  excluding  Alaska  and  above  1 3Z  of  the  population 
(excluding  Alaska),  accounts  for  about  18%  of  the  state  park  use 
recorded  and  about  8%  of  the  total  number  of  fishing  and  hunting 
licenses  sold.  In  the  case  of  state  park  attendance,  the  plot- 
ting on  plate  7 shows  t'liat  the  rate  of  attendance  for  state  parks 
first  exceeded  one  visit  per  capita  in  the  Delaware  Rivet  basin 
states  in  1948,  while  the  same  rate  was  not  reached  In  ’.he  test  of 
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the  country  until  19i3.  The  rate  of  visits  per  capita  to  state 
parks  In  the  Delaware  River  basin  states  has  remained  consistent- 
ly higher  than  that  for  the  rest  of  the  nation.  In  the  case  of 
purchase  of  fishing  and  hunting  licenses  somewhat  the  reverse  is 
true.  The  rate  of  license  sale  per  capita  in  the  Delaware  River 
basin  states  has  noi  only  remained  consistently  below  that  for 
the  remainder  of  the  United  States  but  exhibits  a far  lower  rate 
of  Increase  in  sales  per  capita  per  year  for  the  period  of  study. 
These  data  are  presented  in  plate  10. 

2 1 . Pro iectlon  of  the  Market  for  Public  Outdoor  Re creation . 
In  order  to  project  the  general  magnitudes  of  the  gross  outdoor 
recreation  market  for  the  years  1965,  1980  and  2010,  it  w.-  nec- 
essary to  make  flexible  use  of  the  above  available  data.  i he 
rate  of  increase  in  state  park  attendance  per  1,000  population 
as  derived  and  shown  on  plate  7 was  used  to  compute  the  rate  of 
attendance  per  1,000  population  for  each  of  the  years  of  1965, 
1980  and  2010.  These  rates  of  attendance  per  1,000  population 
were  applied  against  populations  for  the  projected  years  to  de- 
rive the  projected  total  state  park  attendance  expected  for  each 
year,  as  shown  in  table  W-2.  It  is  seen  that  the  projected 
state  park  attendance  for  1965  is  1.66  times  that  for  1935.  The 
attendance  for  1980  and  2010  is  2.94  and  6.76  times  respectively 
that  for  1955. 

TABLE  W-2 

DELAWARE  RIVER  WATER  SERVICE  AREA 

STATE  PARK  DEMAND 


Actual 

Pro iected 

Item 

1955 

1965 

1980 

2010 

Delaware  River  Service 
Area  population 
(in  lOOO's) 

21 ,589 

25,000 

30,000 

42,000 

State  park  attendance 

(per  1000  population) 

1 ,555 

70.5  * 2,235 

3,292 

5,407 

State  park  attendance 

(in  lOOO's) 

33,570 

55,800 

98,700 

227,000 

* Average  annual  increase  of  visitor-days/1 ,000  population. 

NOTE:  Projection  made  from  1945  base.  (Refer  to  upp.  r eijuation 


in  plate  7 . ) 
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22.  Although  limited  by  scarcity  of  available  data,  fishing 
and  hunting  activity  has  been  treated  here  to  give  an  indication 
of  the  proportionate  importance  such  recreation  bears  tc  the  total 
activity,  and  to  identify  so  far  as  possible  the  components  of  the 
totals  contained  in  table  W-4.  In  order  to  project  total  fishing 
and  hunting  days  for  the  years  1965,  1980  and  2010  the  average 
annual  rate  of  increase  for  fishing  and  hunting  license  sales  was 
computed  from  published  data  J_l,/ • (See  plate  8,  previously  men- 
tioned . 

23.  The  annual  number  ot  fishing  and  hunting  days  in  the 
Service  Area  for  1955  was  computed  from  basic  data  contained  in 
published  reports  J^/ • i'he  number  of  fishermen  and  hunters  was 
determined  by  applying  percentages  applicable  to  the  Middle  Atlantic 
States.  The  average  number  of  days  of  participation  was  determined 
by  applying  national  averages  in  each  case  for  1955  J^/ . Projections 
were  computed  by  applying  the  indicated  rate  of  fishing  and  hunting 
days  engaged  in  per  license  buyer  for  1955  to  the  years  1965,  1980 
and  2010.  (See  table  W-3).  Even  though  such  figures  represent,  at 
best,  rough  approximations  of  such  activities,  they  have  the  addi- 
tional shortcoming  of  lack  of  any  indications  of  the  rate  of  change 
in  the  number  of  fishing  days  and  hunting  days  participated  in  by 
fishermen  and  hunters,  except  as  may  be  implied  in  the  presentation 
in  plate  9,  figure  2. 

24.  These  figures  indicate  that  of  the  total  projected  recrea- 
tion activity  demand  inherent  in  the  populations  included  in  the 
Delaware  River  Water  Service  Area  there  exists  a minimum  potential 
demand  on  fishing  facilities  and  resources  amounting  to  43,200,000, 
61,200,000  and  111,900,000  fishing  days  for  the  years  1965,  1980 
and  2010,  respectively.  The  indicated  potential  hunting  demand, 
similarly  arrived  at  is  in  the  magnitude  of  18,400,000,  25,000,000 
and  43,000,000  hunting  days,  respectively,  for  those  years. 

25.  These  projected  estimates  of  fishing,  hunting  and  state 
park  demands  would  appear  to  represent  the  patential  market  the 
projected  population  and  associated  economy  could  be  expected  to 
generate  on  the  basis  of  the  rate  of  growth  experienced  in  popula- 
tion and  economy  of  the  area  since  1945. 


12/  National  Survey  of  Fishing  and  Hunting  - 1955,  United  States 
Department  of  the  Interior,  Fish  and  Wildlife  Service,  Cir- 
cular 44  . 
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TABLE  W 3 


DELAWARE  RIVER  WATER  SERVICE  AREA 
FISHING  AND  HUNTING  ACTIVITIES 
1955  - 2010 


Actual 

Pro  jections 

Item 

1955 

1965 

1980 

2010 

Delaware  River  Water 
Service  Area  population 
(in  lOOO's)  21,589 

25,000 

30,000 

42,000 

Licenses/lOOO  popu- 
lation 

52.4 

0.71 

a/ 

58,6 

69.25 

90.35 

Fishing  licenses 
(in  lOOO's) 

1,131 

1,465 

2,077 

3,794 

Fishing  man-days 
(in  lOOO's) 

33,386 

29. 5 

b/ 

43,200 

61,200 

111,900 

Licenses/lOOO  popu- 
lation 

62„3 

0.61 

70.10 

79,6 

97,9 

Hunting  licenses 
(in  lOOO's) 

1,345 

1,752 

2 , 388 

4.112 

Hunting  man-days 
(in  lOOO's) 

14,240 

10.5 

b/ 

18.400 

25,000 

43,000 

a!  Average  annual  increase  in  Licenses/1000  population, 
b/  Total  including  unlicensed,  of  fishing  and  hunting-days 
per  license  purchased. 

NOTE:  Projection  made  from  1945  base.  (Refer  to  lower  e(|uation 

in  plate  8 . ) 


(Rev.  Nov 


1960) 
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TABLE  W-4 


DELAWARE  RIVER  WATER  SERVICE  AREA 
OUTDOOR  RECREATION  DEMAND 
FOR  STATE  PARK  FACILITIES  AND  FISHING 
AND  HUNTING  OPPORTUNITIES 


Actual 

Pro iected 

Item 

1955 

1965 

1980 

2010 

Delaware  River  Water 
Service  Area 
Population(in  lOOO's) 

21,589 

25,000 

30,000 

42,000 

State  park  attend- 
ance (in  1000 
visitor-days) 

33,570 

55,800 

98,700 

227,000 

Fishing  (in  1000 
visitor-days  ) 

33,380 

43,200 

61,200 

111,900 

Hunting  (in  1000 
visitor-days ) 

14,240 

18,400 

25,000 

43,000 

TOTALS  (in  1000 
vis itor-days ) 

81 , 190 

117,400 

184,900 

381,900 

Visitor-days  per 
capita  of  parti- 
cipating popula- 
tion a/ 

4.7 

5.9 

7.7 

11.4 

a/  Participating  population  is  807.  of  total  population. 
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2b.  Summary.  In  addition  to  providing  a degree  of  measure- 
ment of  the  magnitude  and  characteristics  of  the  market  for  which 
projects  proposed  in  this  report  are  to  yield  satisfaction,  these 
studies  also  suggest  that  the  outdoor  recreation  market  demand  of 
the  Delaware  River  Water  Service  Area  will  increase  by  more  than 
b-1/2  times  between  1955  and  2010.  However,  the  composition  of 
this  market  would  not  necessarily  reflect  a demand  to  provide  for 
types  of  activity  in  the  relative  proportions  indicated  here. 
Rather  it  would  appear  that  the  challenge  implied  herein  is  to 
provide  for  outdoor  recreation  opportunity  under  the  best  condi- 
tions possible  for  the  maximum  number  of  people.  It  is  recognized 
here  that  the  increase  in  outdoor  recreation  per  1,000  population 
of  participation  as  projected  is  only  a general  indication  of 
trends,  and  that  per  capita  participation  must  eventually  decline 
in  the  number  of  days  so  spent  per  year.  The  time  factor  alone 
would  eventually  deflect  the  upward  trend.  For  example,  there  is 
good  evidence  that  increased  leisure  time  may  reflect  in  more 
people  holding  two  jobs  rather  than  in  a proportionate  increase 
in  recreation.  However,  for  the  period  of  study  and  for  the  scope 
of  this  appendix  these  projections  are  considered  adequately  in- 
dicative to  provide  a practical  basis  for  measuring  needs  for  the 
recreation  products  of  water  resource  development  of  the  Delaware 
basin  over  the  fifty-year  period. 


(Rev.  Nov.  1960) 
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IV  DETERMINATION  OF  OUTDOOR  RECRFJVTION  NEEDS 


27.  Pi scbssion.  In  the  foregoing  paragraphs  a basis  for  eval- 
uating the  magnitude,  rate  of  growth  and  projections  of  the  outdoor 
recreation  market  or  demand  residing  in  the  Delaware  River  Water 
Service  Area  was  presented.  Considered  here  are  the  recreation 
needs  of  this  market,  wherein  needs  are  defined  as  that  part  of 

the  demand  in  excess  of  the  capacities  of  existing  and  going  proj- 
ects and  programs  supplying  outdoor  recreation.  It  has  previously 
been  noted  that  the  multiple-purpose  projects  examined  in  this 
appendix  have  a potential  capacity  for  providing  recreation  oppor- 
tunity in  three  broad  categories;  namely  one-day  outings,  over- 
night outings  and  vacations  away  from  home.  Appendix  I points  out 
that  the  greatest  need  for  facilities  is  for  one-day  outings  with- 
in travel  distance  of  metropolitan  areas.  Much  of  the  overnight 
and  most  of  the  vacation  activity  is  associated  with  commercial 
and  private  facilities  and  therefore  is  not  considered  here  in  con- 
nection with  recreation  needs  that  would  be  satisfied  by  multiple- 
purpose  projects  supplying  public  recreation.  However,  of  the 
overnight  or  weekend  activities  there  is  evidence  that  interest  in 
camping,  which  is  generally  provided  at  public  expense,  is  growing 
in  importance  at  a rate  greater  than  many  of  the  activities  normally 
participated  in  on  one-day  outings.  It  is  concluded,  therefore, 
that  the  primary  area  of  concern  relative  to  recreation  needs  to  be 
examined  here  is  in  connection  with  the  capacity  of  multiple-purpose 
projects  to  provide  for  one-day  outings,  plus  the  additional  facil- 
ity for  camping  where  projects  lend  themselves  to  such  use. 

28.  In  seeking  a method  for  comparing  in  quantitative  terms 
the  demands,  needs  and  capacities  relative  to  one-day  outings,  it 
has  been  concluded  that  state  parks  and  state  park  type  of  estab 
lishments  constituted  the  principal  source  of  supply  of  opportunity 
most  comparable  to  that  afforded  by  multiple-purpose  reservoirs. 

It  is  recognized  that  the  distribution  of  the  use-load  among  types 
of  activities  such  as  picnicking,  boating,  fishing,  etc.,  between 
state  park  type  establishments  and  reservoirs  wruld  vary,  but  the 
kinds  of  activities  are  essentially  the  same  at  both  kinds  of  proj- 
ects. Therefore,  recreation  needs  would  appear  to  be  best  determined 
upon  examination  of  capacities  of  state  park  type  projects  and  their 
f relation  to  the  demand.  Accordingly,  considered  here  are  projects 

I and  programs  variously  classified  among  the  several  states  of  the 

' Delaware  River  basin  as  state  parks,  state  forests,  and  forest  park 

preserves.  An  attempt  has  been  made  to  Include  all  areas  offering 
the  types  of  activities  under  study  here,  regardless  of  the  admin- 
istration or  primary  purpose,  as  long  as  general  state  park  standards 
are  adhered  to. 
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29.  Several  approaches  were  explored  in  an  eliort  to  de- 
termine the  extent  to  which  existing  recreation  deveiopnnents  in 
the  area  are  capable  of  meeting  existing  and  projected  demands. 

The  most  convincing  of  such  approaches  was  obtained  by  integrat- 
ing data  oftained  from  several  sources  in  the  development  of  a 
"design  load"  basis  for  analysis.  This  procedure  employs  the  use 

1/14  (AV  x .80)  ^ a/ 

of  the  empirical  formula  1.5  * to  derive  irotr,  an- 

nual visitor-days  Che  use  expected  at  any  ore  t tsac  on  a normal  summer 
Sunday.  As  used  here  it  measures  the  desig”.  road  ejuivalent  of 
visitor-days  of  demand  in  the  population,  the  design  load  equi- 
valent of  recorded  use  at  park  establishments  and  the  design  load 
equivalent  oi  overuse  of  suci  parks.  It  does  not  measure  such 
holiday  loads  as  the  Fourth  of  July  or  other  holiday  loads  not 
representative  of  a normal  summer  Sunday.  For  the  purpose  of 
broad  analysis  consistent  with  the  scope  of  this  appendix,  and 
because  the  relationships  of  population  density  centers  to  geo- 
graphic locations  of  recreation  resources  reasonably  support  it, 
it  has  been  assumed  here  to  be  a practical  objective  to  relate 
the  demand  for  one-day  outings  at  state  park  type  of  facility 
generated  by  the  populations  of  the  Service  Area  to  the  recrea- 
tion facilities  and  resources  within  and  adjacent  to  the  Service 
Area.  It  is  assumed  further  in  applicat<..n  of  such  a procedure 
that  the  total  demand  per  capita  for  state  park  type  of  facility 
inherent  in  the  population  of  the  Service  Area  is  at  least  equal 
to  the  average  recorded  attendance  per  capita  at  state  park  type 
establishments  for  the  four  states  comprising  the  Service  Area. 

While  a reasonable  degree  of  isolation  of  the  above  factors  sup- 
ports such  an  assumption  for  purposes  of  overall  measurement  it 
will  be  noted  that  in  later  analyses  of  individual  projects  and 
groups  of  projects  the  overlapping  effects  of  certain  metropoli- 
tan populations  had  to  be  considered.  This  is  particularly  true 
in  the  case  of  Wilkes-Barre  and  Scranton,  and  of  the  case  of 
populations  to  the  south  in  Maryland.  In  accordance  with  this 
assumption  the  application  of  the  above  formula  to  the  measure- 
ment of  recreation  needs  of  the  Delaware  River  Water  Service  Area 
is  accomplished  in  the  following  steps. 


a/  AV 
80Z 

60Z 

1.5Z 


annual  attendance 

percent  of  attendance  that  will  use  facilities 

during  normal  season  of  14  weeks. 

percent  of  weekly  visitors  on  a normal  summer 

Sunday 

rate  of  turnover  on  use  of  facilities  on  a normal 
summer  Sunday 


(Kev.  Nov.  19u0) 
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30,  Steps  In  Analysis  - Recreation  Needs  - 
Water  Service  Area, 

a.  Design  load  equivalent  (DL)  of  demand  Inherent  In 
1955  population  of  Delaware  River  Water  Service 
Area . 

_1  /(21, 589, 000  X 1,555)  x .80\  ^ Dl.  - 76  7,000 

19  I 2 « 1.5 


b. 

Design  load  equivalent,  of 

1955  ri-corded  park  use 

in  Delaware  River  Water  Service  Atea. 

1 f 26.837.000  - X .8o'^ 

.60 

DI,  - 613,000 

14  1 / 

1.5 

c . 

Design  load  equivalent  of 

demand  I've.r 

recorded  use. 

DL  = 154,000 

d. 

Overuse  at  1/3  of  recorded 

use . 

DL  = 204,000 

e. 

Design  load  equivalent  of 

needs . 

DL  - 558,000 

IT 

From  attendance  records  at 

state  parks 

in  and  ad  jacent 

to  Delaware  River  Water  Service  Area, 


31.  The  steps  of  analysis  described  in  paragraph  30  ht>w  that 
if  the  potential  per  capita  demand  for  state  park  type  of  facilities 
Inherent  in  the  population  of  the  Delaware  River  Water  Service  Area 
is  at  least  equal  to  that  shown  by  the  record  to  be  indicated  by  the 
population  of  the  four  states  of  which  the  Service  Area  is  a part, 
then  there  was  an  excess  demand  over  capacity  equivalent  of  facili- 
ties required  to  accommodate  358,000  people  at  one  time  on  a normal 
summer  Sunday  in  1955.  This  is  defined  as  the  need  for  outdoor 
recreation  facilities  for  the  Delaware  River  Water  Service  Area  at 
the  1955  level. 

32.  To  dete.rmlne  the  overuse  of  facilities  provided  in  state 
parks  In  the  Delaware  River  Water  Service  Area,  the  recorded  annual 
attendance  of  selected  state  parks  was  used  where  activities  and 
facilities  were  comparable  to  those  proposed  in  the  plan  of  develop- 
ment and  where  the  major  attraction  was  the  recreation  resources  and 
not  historical  or  unusual  natural  features.  The  design  load  criteria 
described  above  waa  used  to  provide  the  desirable  design  load  of  the 
recorded  annual  attendance  on  a normal  summer  Sunday.  Comparing  the 
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design  load  equivalenL  of  the  recorded  attendance  with  the  capacity 
ot  existing  facilities  listed  tor  these  parks,  a percentage  of  over- 
use was  determined.  An  examination  of  table  W-5  shows  a range  from 
87.  to  10071  of  use  above  capacity  for  the  seven  state  parks  selected 
as  representiiig  areas  whoso  facilities  and  activities  are  similar  to 
those  proposed  for  development  in  the  Delaware  River  basin.  This 
table  also  indicates  an  overuse  of  60%  for  the  total  use  above  opti- 
mum capacity  of  th'  seven  parks.  Taking  into  account  possible  errors 
in  estimating  attendance  where  actual  counts  were  not  available  and 
assuming  that  design  load  is  the  desirable  but  not  necessarily  maxi- 
mum capacity,  a conservative  measure  of  overuse  for  all  parks  in  the 
Service  Area  is  estimated  to  be  about  one-third.  The  New  York  Con- 
servation Department  in  its  recent  publication  Outdoor  Recreation 
Survey,  stated,  "A  recorded  daily  attendance  that  exceeds  capacity 
by  more  than  507.  is  almcist  sure  to  mean  that  somewhere  in  the  system 
people  are  being  turned  away  from  use  of  park  facilities  and  in  many 
cases  deiiied  entry  to  the  park  itself."  Discounting  immeasurable 
factors  such  as  people  denied  entry  into  state  parks  and  the  impact 
ot  known  overcrowding  on  prospective  park  users,  the  survey  stated 
that,  "The  day-use  capacity  in  the  New  York  State  Park  Systyjm  is  at 
least  207.  short  of  current  needs."  These  figures  indicate  that  on 
hot  summer  Sundays  and  holidays  overuse  is  at  least  507.  and  daily 
overuse  is  at  least  20%. 


TABLE  W-5 


DELAWARE  RIVER  WATER  SERVICE  AREA 
OVERUSE  OF  EXISTING  STATE  PARK  FACILITIES 


Recorded 
Annua  1 
At! endanee 

Design  Load 
of  Annual 
At  • endance 

Optimum  Capacity 
of  Existing 
Fac i 1 i t i es 

Percent 
o f 

Overuse 

1 ,882,000 

48,000 

24,000 

100 

4 79 ,000 

12,300 

9,000 

37 

465,000 

12,000 

8,500 

41 

1 ,539 ,000 

39  ,600 

30,000 

32 

148,000 

3,800 

3,100 

23 

148,000 

3,800 

3,400 

12 

160,000 

4 , 1 00 

3 ,800 

8 
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33 . Projected  Outdoor  Recreation  Needs  - Delaware  River  Water 
Service  Area.  Table  W-6  shows  the  projected  needs  for  state  park 
type  of  facilities  from  1955  through  2010.  The  accumulated  design 
load  equivalent  of  demand  and  the  projected  increments  thereof  are 
Indicated.  These  analyses  suggest  that  the  Delaware  River  Water 
Service  Area  could  have  used  almost  double  the  capacity  for  out- 
door recreation  that  was  available  for  1955.  In  considering  the 
problem  of  the  1955  needs  over  capacity,  Appendix  I points  out  the 
possibilities  of  Increasing  and  expanding  existing  facilities  and 
programs.  Thus  the  Indicated  deficit  for  1955  Is  treated  here  as 
the  increment  of  needs  for  that  year,  with  the  assumption  that  exist- 
ing facilities,  lands  and  other  resources  furnishing  outdoor  recrea- 
tion will  continue  to  be  vigorously  developed  to  provide  more  cap- 
acity. This  capacity  of  existing  and  going  programs  is  not  appraised 
quantitatively,  and  the  measurement  in  this  appendix  concerns  Itself 
primarily  with  the  capacities  of  multiple-purpose  reservoirs  to  meet 
only  the  projected  needs  that  would  result  of  the  increasing  popula- 
tion and  expanding  economy  over  the  1955  level  of  supply  and  demand. 
Table  W-6  shows  that  the  needs  generated  by  the  expected  population 
and  expanding  economy  between  1955  and  1965  amounts  to  a demand  on 
facilities  necessary  to  accommodate  506,000  visitors  at  one  time  on 
a normal  summer  Sunday.  An  additional  need  of  983,000  visitor  ac- 
commodations for  1980  and  2,933,000  visitor  accommodations  for  2010 
is  Indicated  for  the  populations  of  the  entire  Service  Area. 


TABLE  W-6 


DELAWARE  RIVER  WATER  SERVICE  AREA 
SUhtlARY  OF  PRESENT  AND  PROJECTED  RECREATION  FACILITY  NEEDS 

(In  lOOO's) 


Item 

Actual 

Projected 

1955 

1965 

1980 

2010 

Annual  state  park 
potential  demand 
(visitor-days) 

33,570 

55,700 

98,700 

227,000 

Design  load  equivalent 
(visitors) 

767 

1,273 

2,256 

5,189 

Increments  of  design 
load  equivalent 
(visitors) 

358  - 

506 

983 

2,933 

a/  Deficit  In  facilities  over  1955  facilities. 
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34.  Dfs^rmmrtlon  of  Recreation  Needs  Associated  with  Projects. 
In  the  examirViaV^^n  o £ recreation  needs  in  relation  to  individual 
multiple-purpose  reservoirs  it  was  found  that  the  complexities  could 
be  simplified  to  some  extent  by  grouping  together  those  projects 
located  in  close  proximity  to  one  another  and  serving  overlapping 
metropolitan  populations.  An  analysis  of  recreation  needs  of  popu- 
lations associated  with  these  projects,  together  with  use  expected 

to  originate  in  populations  outside  the  Service  Area,  is  presented 
in  the  following  paragraphs  It  will  be  noted  that  the  sum  of  the 
needs  of  populations  associated  with  projects  is  not  precisely  the 
same  as  the  needs  indicated  for  the  Delaware  River  Water  Service 
Area  shown  in  table  W-6.  This  discrepancy  arises  because  project 
effects  would  be  felt  beyond  the  limits  of  Service  Area  in  some  in- 
stances. In  other  instances  populations  of  the  Service  Area  reside 
beyond  day-use  distance  of  projects  studied  here. 

35 . Recreation  Needs  Associated  with  Projects  of  the  Middle 
Basin  in  Pennsylvania  and  Delaware.  Considered  here  are  recreation 
needs  associated  primarily  with  the  populations  residing  in  an  area 
limited  on  the  east  by  Delaware  River  and  on  the  west,  north  and 
south,  by  a series  of  arcs  of  25-mile  radii  centered  on  the  princi- 
pal multiple-purpose  projects  included  in  the  plan  of  development. 
(See  plate  11).  This  population,  not  including  a considerable  in- 
flux of  residents  of  Maryland,  Virginia  and  Washington,  D.  C. , was 
recorded  as  5,780,000  in  1955.  The  steps  of  analysis  presented 
here  are  in  accordance  with  procedures  outlined  above. 


36 .  Steps  of  Analysis  - Recreation  Needs  Associated  with 
Projects  of  the  Middle  Basin  in  Pennsylvania  and  Delaware. 

a.  Design  load  equivalent  of  demand  inherent  in  population 
in  area. 


(5,780,000  x 1.555)  x 


.80^  .60 
7 ^ 1.5 


DL  = 205,400 


Design  load  equivalent  of  recorded  park  use  in  area. 

_L  /3,000,000..X  ,80  \ ^ OL  - 68.600 

14  V y 1.5 

Design  load  equivalent  of  demand  over  recorded  use. 

DL  - 136,800 

Overuse  at  1/3  of  recorded  use  DL  “ 22,900 

Design  load  equivalent  of  total  needs.  DL  = 159,000 

( rounded) 
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37.  Because  populations  are  included  here  for  which  pro- 
jections are  not  available  in  Appendix  B,  and  because  of  the 
difficulty  of  extracting  projected  rates  of  increase  for  var- 
ious segments  of  the  population  above,  it  has  been  assumed  that 
the  increase  on  state  park  visits  for  the  years  1965,  1980  and 
2010  will  retain  the  same  relationships  to  the  1955  attendance 
for  the  middle  basin  populations  in  Pennsylvania  and  Delaware 
that  the  projected  park  attendance  for  the  entire  Service  Area 
bears  to  the  1955  attendance.  These  projections  of  design  load 
equivalent  of  demand  together  with  increments  of  increase  of  de- 
sign load  at  each  of  the  projection  points  are  shown  in  table 
W-7.  Such  design  load  estimates  represent  the  needs  that  speci- 
fic projects  proposed  herein  would  seek  to  satisfy.  It  will  be 
noted  that  facilities  to  support  a design  load  of  159,000  people 
at  any  one  time  are  required  to  bring  the  1955  facilities  up  to 
the  1955  design.  The  increments  of  capacity  of  design  load 
equivalent  indicated  for  the  projected  years  are  135,000,  263,000, 
and 000 , respectively,  for  1965,  1980  and  2010. 


TABLE  W-7 

PRESENT  AND  PROJECTED  NEEDS  FOR  DAY-USE  FACILITIES 
MIDDLE  BASIN  - PENNSYLVANIA  AND  DELAWARE 
(in  lOOO's) 


Actual 

Pro  iected 

Item 

1955 

1965 

1980 

2010 

Annual  state  park 
potential  demand 
(visitor-days) 

8,988 

14,900 

26,400 

60,800 

Design  load  equivalent 
(visitors) 

205 

340 

603 

1,389 

Increments  of  design 
load  equivalent 
(visitors) 

a/ 
159  ” 

135 

263 

786 

a/  Deficit  In  facilities  over  1955  capacity. 


38 . Needs  Associated  with  Projects  of  the  Upper  Basin  in 
New  York.  Only  one  project  is  considered  here;  the  Hawk  Mount 
ain  multiple-purpose  dam  anJ  reservoir.  A population  of  75,000 
people  resided  within  a 25-mile  radius  of  the  project  in  1955- 
It  is  not  expected  that  the  Hawk  Mountain  project  would  serve 
any  of  the  critical  demands  indicated  by  the  metropolitan  popu- 
lations of  the  basin  or  Service  Area  which  exert  a heavy  demand 


W-23 


on  the  ^eneiiil  .ire-i's  euiiuner  c i;i  1 overnight  ami  vacation  accommoda- 
tions. Hovjever,  for  local  and  vacation  use  the  project  is  included 
here  with  facilities  based  on  a computed  design  load  of  8,500. 

3 9 . Needs  A ssociaied  \,’ith  Projects  of  the  Middle  Basin  in 
New  Jersey  Mu  1 1 ipl e- purpose  projects  studied  and  included  here 

are  Hacket  tstown , Paulina,  I’equest  and  New  Hampton.  (See  plate  11.) 
Projects  intended  primarily  tor  recreation  in  the  lower  basin  are 
Higbee  Beach,  Pedricktown  Depot  of  the  Raritan  Arsenal,  North  Here- 
toiai  Inlet  Beach,  West  Cape  May  Beach  and  Cox  Hall  Creek,  as  dis- 
cussed in  Appendix  1.  Other  projects  which  bear  upon  the  recrea- 
tion activities  oi  the  area  located  outside  the  basin  are  also  dis- 
cussed in  Appendix  I.  Of  primary  concern  in  this  appendix  are  the 
projects  with  multi-purpose  potentials,  including  Hackett stown , 
Paulina,  Pequest  and  New  Hampton.  These  four  projects  are  consid- 
ered for  estimating  purposes  to  provide  recreation  opportunity 
primarily  for  the  people  of  the  eleven  surrounding  counties  of  New 
Jersey  and  the  two  counties  of  Orange  and  Rockland  in  New  York. 

^0 . Steps  of  Analysis  - Recreation  Needs  Associated  with 
Proiects  of  the  Middle  Basin  in  New  Jersey. 


a Design  load  equivalent  of  demand  inherent  in 
population  in  area. 


1 (4,125,000  X 1.555 

X .80)  .60 

DL  = 

146,000 

14 

^ 1.5 

b. 

Design  load  equivalent 

of  recorded  park 

use  in 

area . 

1 (6,000,000  X .80) 

60 

m — 

1 7 '^00 

14 

^ O 

LJLj 

c . 

Design  load  equivalent 

ot  demand  over  recorded 

use . 

DL  = 

8,700 

d 

Overuse  at  1/3  ot  recorded  use. 

DL  = 

46,000 

e . 

De.sign  load  equivalent 

of  total  needs 

DL  = 

54,700 

41. 

The  1955  pijpul.ttion  ol 

this  area  was  4,1 

25,000. 

A total 

ot  6,414,000  potential  st.ite  park  visits  by  this  population  is  in- 
dicated for  1955,  which  would  amount  to  an  instant  use  of  facili- 
ties by  146,000  people.  Recorded  state  park  attendance  at  parks 
located  within  this  area  in  1955  amounts  to  an  instant  use  of  fac- 
ilities by  137,300  people.  Kstimating  an  overuse  of  1/3  of  the 
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of  the  actual  use,  there  is  a need  for  facilities  to  support  an  in- 
stant use  by  54,700  people  over  the  existing  capacities  for  the  1955 
level  of  participation.  Facilities  that  would  be  required  to  pro- 
vide for  the  increment  of  Increased  demand  at  each  of  the  projected 
years  are  shown,  in  table  W-8,  to  be  97,000,  188,000  and  560,000 
visits  each  for  1965,  1980  and  2010,  respectively. 

TABLE  W-8 


PRESENT  AND  PROJECTED  NEEDS  FOR  DAY-USE  FACILITIES 
THE  MIDDLE  BASIN  IN  NEW  JERSEY 
(in  lOOO's) 


Actual 

Pro  iected 

Item 

1955 

1965 

1980 

2010 

Annual  state  park 
potential  demand 
(visitor-days) 

6,414 

10,647 

18,857 

43,358 

Demand  in  design 
load  equivalent 
(visitors) 

146 

243 

431 

991 

Increments  of  design 
load  equivalent 
(visitors) 

54.7 

97 

188 

560 

42.  Needs  Associated  with  the  Tocks  Island  Project,  Because 
of  its  size,  recreation  potential,  superior  scenic  qualities,  ease 

of  access  and  proximity  to  large  urban  populations  of  the  region,  and 
the  physical  capacity  of  the  project  for  development  of  recreation 
facilities,  emphasis  is  placed  on  the  regional  and  national  signifi- 
cance of  the  Tocks  Island  project.  The  importance  of  contributions 
by  the  project  that  would  be  made  to  the  region  as  a whole  is  dis- 
cussed at  length  in  Appendix  I.  The  problem  approached  in  this  ap- 
pendix is  the  measurement  of  these  effects  as  a basis  for  estimating 
the  number  of  people  for  which  the  project  would  provide  outdoor 
recreation  opportunity. 

43.  The  populations  considered  here  in  relation  to  the 
Island  project  are  those  discussed  in  Appendix  I,  where  it  is  stated 
that  the  project  would  be  expected  to  draw  heavily  upon  populations 
as  far  as  200  miles  distant,  and  that  its  effects  would  be  felt  be- 
yond that.  This  greater  range  of  effects  is  in  part  attributable  to 


W-25 


(Rev.  Nov.  IdbO) 


the  attractiveness  of  the  project  for  boating,  overnight  and  week- 
end use,  Including  camping  for  which  a considerable  unsatisfied 
demand  exists  within  the  region.  However,  the  principal  analysis 
here  is  concerned  with  the  capacity  of  the  project  to  satisfy  one- 
day  outings  because  these  are  the  activities  creating  the  greatest 
demand  for  fulfillment  by  public  facilities. 

44.  The  1955  populations  residing  within  each  of  the  25,  50, 
75  and  100-mlle  radii  of  the  Tocks  Island  project  are  shown  In 
table  W-9.  The  percentage  distribution  of  the  population  within 
each  radius  residing  In  the  separate  states  is  also  shown  Within 
the  100-mlle  radius  of  the  project  resides  about  14  percent  of  the 
population  of  the  United  States.  (See  plate  12.). 

TABLE  W-9 


DISTRIBUTION  OF  POPULATION  WITHIN  100  MILES  OF 
TOCKS  ISLAND  DAM  AND  RESERVOIR 


State 

1955 

Population  Total 

2010  Projected 

Population  Total 

Po pulation 

(lOOO'sl)  X 

(lOOO's)  X 

25-Mile  Radius 


New  York 

127 

24 

331 

31 

New  Jersey 

285 

54 

517 

49 

Pennsylvania 

115 

22 

212 

20 

Total 

527 

100 

1,060 

100 

50-Mile  Radius 

New  York 

768 

14 

1,548 

15 

New  Jersey 

3,617 

65 

6,525 

63 

Pennsylvania 

1.171 

21 

2,242 

22 

Total 

5,556 

100 

10,315 

100 

7 5 -Mile  Rad ius 


New  York 

10,664 

54 

19,561 

52 

New  Jersey 

4,321 

22 

8.136 

22 

Pennsylvania 

4,491 

22 

8,577 

23 

Connecticut 

424 

2 

1.179 

3 

Total 

19,900 

100 

37,453 

100 

100-Mil e Radi u s 


New  York 

11,150 

46.3 

20,494 

43.4 

New  Jersey 

5,191 

21.6 

10,110 

21.4 

Pennsylvania 

5,861 

24.3 

12,297 

26.1 

Connecticut 

1,561 

6.4 

3,350 

7.1 

Massachusetts 

39 

0.2 

108 

0.2 

Delaware 

277 

1.2 

842 

1.8 

Total 

24,079 

100.0 

47,201 

100.0 
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45.  Table  W-10  presents  the  steps  of  analysis  indicating  the 
magnitude  of  unsatisfied  needs  tor  outdoor  recreation  opportunities 
for  people  residing  within  a lOO-mile  radius  of  locks  Island  proj- 
ect, for  which  the  project  has  a capacity  for  partial  satisfaction. 
This  table  compares  the  recorded  attendance  at  state  parks  located 
within  each  distance  zone  with  the  potential  demand  presented  in 
column  2,  which  is  derived  by  applying  the  annual  rate  of  visits 
per  1,000  population  for  the  1955  populations  of  New  Jersey,  New 
York,  Pennsylvania  ana  Delaware  to  the  population  under  study  here. 
Also  applied  here  is  the  consideration  that  the  recorded  attend- 
ance constitutes  an  overload  of  at  least  1/3  on  existing  facilities. 
The  potential  or  unsatisfied  demand  derived  by  these  steps  for  each 
of  the  zones  is  claimed  as  the  possible  visitation  at  Tocks  Island 
as  limited  by  the  effects  of  the  distance  people  would  be  willing 
to  drive  for  one-day  outings  indicated  in  column  9.  The  effects 
of  distance  are  developed  from  the  basic  data  contained  in  footnote 
4/  above,  and  the  method  is  described  in  paragraph  11,  wherein  the 
sampled  population  was  questioned  as  to  the  driving  distances  that 
would  limit  use  of  one-day  outing  facilities.  This  measurement  is, 
therefore,  only  a partial,  or  general,  indicator  of  the  attractive- 
ness of  the  Tocks  Island  project  to  meet  the  needs  at  the  1955  level, 
since  the  overnight  or  weekend  use  which  would  be  indicated  by  dif- 
ferent factors  for  distance  has  not  been  segregated  in  this  table. 
About  five  percent  of  the  1955  state  park  visitor-days  of  attendance 
in  the  four  state  study  area  was  composed  of  visitor-days  of  over- 
night users,  and  while  it  can  be  argued  that  such  use  should  be  de- 
termined and  projected  in  the  present  study,  it  is  not  felt  that 
reduction  to  such  detail  is  warranted  in  view  of  the  amount  of  ad- 
ditional study  involved.  The  regional  significance  of  the  Tocks 
Island  project  is  fully  substantiated  in  the  present  data  which 
show  that  the  needs  for  the  recreation  products  of  the  project  re- 
side in  a population  of  about  19,300,000  people  who  live  farther 
than  25  miles  from  the  project  but  less  than  75  miles,  being  resi- 
dents for  the  most  part  of  urban  areas  of  New  York,  Pennsylvania 
and  New  Jersey.  The  figures  in  table  W-10  show  a total  need  over 
existing  capacity  by  people  willing  to  travel  the  distance  to  Tocks 
Island  amounting  to  401,900  visitors  at  any  one  time.  If  the  sur- 
plus of  capacity  of  existing  facilities  included  in  the  zones  0-25 
miles,  and  75-100  miles  is  deducted,  there  remains  a net  need  of 
facilities  to  support  a total  of  365,500  people  at  any  one  time, 
all  of  whom  would  be  willing  to  drive  the  distance  to  Tocks  Island 
for  one-day  outing  opportunity  The  problem  remaining  is  one  of 
developing  the  Tocks  Island  water,  land  and  scenic  resource  to 
provide  for  a use  by  the  greatest  number  of  people  within  the  lim- 
itations of  a balanced  program  of  activities  and  within  the  basic 
capacity  of  the  project  to  support  use  without  deterioration  of 
the  fundamental  values  inherent  in  the  site. 
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46.  Table  W-11  projects  the  above  findings  presented  in  table 
W-10  assuming  that  the  rate  of  increase  in  demand  for  such  facili- 
ties by  the  population  surrounding  locks  Island  is  the  sar.ie  as  the 
rate  for  the  population  of  the  entire  population  of  the  Delaware 
River  Water  Service  Area.  These  figures  indicate  that  local  needs 
enter  into  the  problem  by  1965,  and  that  the  percentage  of  people 
living  beyond  75  miles  and  up  to  100  miles  of  the  project,  willing 
to  drive  such  a distance  is  in  excess  of  the  1953  capacity  of  facil- 
ities within  that  zone  and  may,  therefore,  be  considered  as  addi- 
tional users  who  would  visit  Tocks  Island. 

TABLE  W-11 

PRESENT  AND  PROJECTED  NEEDS  OF  POPULATION  WILLING  TO 
DRIVE  DISTANCE  TO  TOCKS  ISLAND  PROJECT 


DESIGN  LOAD  EQUIVALENT 


Origin 

(Zones 

of 

in 

Demand 

Present 

Proiected  Demands 

miles) 

1955 

1965 

1980 

2010 

17 

a! 

h/ 

0-  25 

at 

1007.  b/ 

18,700 

31,000 

54,900 

126,400 

25-  50 

at 

927,  c/ 

164,400 

272,900 

483,300 

1,111,400 

50-  75 

at 

777.  d/ 

392,500 

651,500 

1,153,900 

2,653,300 

75-100 

at 

427,  e/ 

61,614 

102,200 

181,100 

416,600 

Totals 

637,214 

1,057,600 

1 ,873,200 

4,307,700 

Projected  Increments  of  Recreation  Needs 

over 

Existing 

Facility  Capacities  a/ 

(Zones 

in 

miles) 

1955  i/ 

1965 

1980 

2010 

0-  25 

+ 

2,000 

- 10,300 

- 23,900  - 

71,500 

25-  50 

- 

103,000 

- 108,500 

- 210,400  - 

628  ,800 

50-  75 

- 

298,900 

- 259,000 

- 502,400  - 

1,499,400 

75-100 

+ 

34,400 

6,200 

- 78,900  - 

235,500 

Net 

Needs 

365,500 

- 384,300 

- 815,600  - 

2,435,200 

a/ 

- 

Expressed  in 

design  load 

1 equivalent 

y 

” 

1007. 

col.  7, 

table  W-9, 

Demand 

for  which 

Tocks 

Island 

is 

competitive 

c/ 

s 

9 27. 

col.  7, 

table  W-9, 

Deniand 

for  which 

Tocks 

I s 1 a nd 

is 

competitive 

y. 

- 

7 77. 

col.  7, 

table  W-9, 

Demand 

for  which 

Tocks 

Island 

is 

competitive 

if 

- 

427. 

col.  7, 

table  W-9, 

Demand 

for  which 

Tocks 

I s 1 a nd 

is 

competitive 

1/ 

- 

1.66 

of  1955 

demand . 

&/ 

2.94 

of  1955 

demand . 

h/ 

- 

6.76 

of  1955 

demand 

1/ 

- 

From 

table  W- 

•10  (+  « park  capacities  in  excess 

of  local  : 

needs) 

(-  » local  needs  in  excess  of  park  capacities) 


47.  In  the  foregoing  analyses  the  objective  was  to  relate 
the  individual  or  selected  groups  of  projects  to  an  associated 
population  At  this  point  it  was  not  pertinent  to  the  analysis 
that  an  overlapping  of  such  effects  would  exist,  as  for  example 
between  the  Tocks  Island  projects  and  projects  located  in  the 
middle  basin  of  Pennsylvania  and  Delaware.  Such  overlapping  does 
become  significant  in  later  discussions  which  present  the  sched- 
uling of  these  projects  over  the  years  and  the  relationship  they 
bear  from  point  of  initiation  to  the  projected  demands  indicated 
above.  At  the  present  stage  in  the  analysis  there  appears  to  be 
evidence  that  each  project  studied  could  be  expected  to  satisfy 

a part  of  the  indicated  needs  for  outdoor  recreation  over  and 
above  the  capacity  of  existing  facilities  at  both  the  1955  level 
and  at  those  projected  for  future  years. 

48.  Conclusions . The  basic  conclusions  derived  from  the 
foregoing  analyses  is  that  the  needs  for  outdoor  recreation  will 
increase  by  more  than  6-1/2  times  between  1955  and  2010.  There 
is  a probability  that  this  increase  will  be  greater.  Associated 
with  these  projections  is  the  observable  fact  that  the  available 
areas  for  public  use  in  1955  were  in  many  cases  in  a condition 
of  critical  overuse.  Furthermore,  possibilities  for  obtaining 
additional  recreation  capacity  by  increasing  public  land  holdings 
in  the  Service  Area,  including  consideration  of  the  New  Jersey 
and  Delaware  beach  lands,  are  limited. 

49.  The  application  of  the  concept  of  "needs,"  outlined  in 

the  foregoing  paragraphs,  to  the  problem  of  resource  planning 

herein  requires  certain  caution  in  order  that  the  projectable 

• effects  of  the  economy  upon  "needs"  are  not  confused  with  the 

1 needs  as  supported  by  the  economy  of  the  base  year  of  1955.  Such 

• an  inquiry  would  arise  in  relation  to  an  examination  into  the 

i factors  that  limit  the  rate  of  recreation  participation,  which 

for  state  park  use  for  the  Delaware  basin  states  in  1955  was 
1,555  visits  per  1,000  population.  To  consider  state  park  use 
as  a part  of  the  whole  recreation  activity,  it  is  assumed  here 

^ to  be  a reasonably  sound  planning  assumption  that  the  total  of 

I one-day  outings,  overnight  outings  and  vacations  away  from  home, 

and  probably  the  total  of  each  for  all  kinds  of  activity  is  an 
indication  of  the  capacity  of  the  economy  to  support  such  recrc- 
• ation  demand  In  terms  of  mobility,  income  and  leisure  time.  This 

would  suggest  that  at  a given  economic  level  the  distribution  ol 
participation  among  types  of  areas  and  kinds  of  activities  would 
depend  upt>n  the  availability  of  the  particular  resource  and  fac- 
ility. Thus  emphasis  upon  providing  an  additional  type  of  area 
or  kind  of  activity  would  result  mainly  in  a redistribution  of 
the  total  participation  among  such  types  and  kinds.  In  fact, 
such  a condition  is  suggested  in  the  data  contained  in  the  pre- 
viously referenced  study  on  recreation  preferences  4/,  where  it 
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It  is  indicated  that  of  the  factors  limiting  one-day  outings,  those 
that  are  economy- based  account  for  more  than  81  percent  of  the  lack 
of  parti  .pation  by  people  who  would  like  to  so  participate.  About 
15  percent  of  the  lack  of  participation  is  indicated  as  due  to  in- 
adequate  facilities.  For  these  reasons  the  concept  of  a deficit  in 
1955  facilities  to  meet  needs  afforded  by  the  economy  would  appear 
to  be  reasonably  supported. 
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50  Procedures . In  the  formulation  of  the  recreation  plan  of 
development  as  a purpose  in  the  multiple-purpose  projects  contained 
in  this  report  it  was  necessary  to  develop  quantitative  values  at 
each  step  of  the  planning  process  comparable  to  the  requirements  upon 
the  other  water  use  purposes  served  by  the  projects.  Primarily  these 
values  are  those  associated  with  the  criteria  of  design  by  which  the 
magnitude  of  the  recreation  plan  was  determined  and  with  the  fitting 
of  this  re^_reation  plan  into  the  physical  and  economic  make-up  of  the 
projects.  The  elements  of  these  appraisals  are  described  in  the  fol- 
lowing paragraphs 

51.  Design  Criteria.  Criteria  supporting  the  estimates  of 
costs  for  recreation  elements  herein  have  been  developed  from  attend- 
ance and  facility  data  derived  of  existing  state  park  type  of  estab- 
lishments in  eastern  United  States  and  adjusted  to  reflect  reservoir 
conditioiis.  These  criteria  serve  primarily  to  determine  the  expected 
jse-load  and  to  arrive  at  cost  estimates  of  survey  scope.  They  con- 
template the  preparation  of  a master  plan  for  each  project,  when  auth- 
orized, 'omparable  in  scope  to  design  memorandum  utilized  in  dam  and 
reservoir  planning.  At  such  time  the  details  of  each  plan  would  be 
developed.  These  criteria  are  described  in  the  following  paragraphs. 

52.  Attendance  Attendance  data  utilized  in  this  appendix  con- 
sists of  the  following  definitions: 

a.  Total  annual  attendance  is  the  total  visitation  expected 
at  the  pro jet t for  one  year  for  all  purposes  including  sightseeing. 
Estimates  of  total  annual  attendance  used  in  this  appendix  have  been 
derived  by  two  procedures,  consistent  with  the  level  of  planning, 
j Initially  in  establishing  the  general  magnitude  of  attendance  that 

‘ could  be  expected  for  each  project  a formula,  developed  empirically 

‘ from  attendance  data  t rom  state  parks  in  the  eastern  United  States, 

w.is  used  as  a general  guide.  This  formula  employed  values  for  levels 
of  gener.'il  attractiveness  of  the  project  area,  population  of  the 
contributing  coimiuinity,  etfects  of  urbanization,  road  mileage  from 
the  population  to  the  project  and  the  economic  level  of  the  popula- 
I tion.  These  estimates  were  then  adjusted  by  judgment  in  some  cases 

; where  it  was  felt  all  values  were  not  equitably  represented  How- 

^ ever,  in  later  stages  of  planning,  and  when  the  magnitude  ol  recrea- 

tion needs  becaim-  more  firmly  established  the  attendance  at  each 
project  was  re-examined.  At  this  time  attendance  was  fixed  at  the 
capacity  of  the  project  to  support  visitation  witliout  overcrowding 
and  de t e r iora t i tm  ol  the  basic  resource.  Therelore,  annual  attend- 
ance credited  to  each  project  in  this  appendix  reflects  to  a con- 
siderable extent  a prolessional  judgment  ol  the  capacity  of  the 
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project  arrived  at  through  study  of  each  project's  physical  char- 
acteristics. The  suitability  and  extent  of  adjacent  terrain  for 
recreation  development,  and  its  adaptability  to  the  several  kinds 
of  recreation  activity  in  proper  distribution  of  a balanced  pro- 
gram were  considered. 

b.  Annual  design  attendance  is  the  annual  attendance  for 
which  specific  facilities  are  provided.  Sightseeing  assumed  at  25 
percent  of  total  annual  attendance  is  excluded. 

c.  Design  load  is  the  number  of  people  expected  to  use 
an  area  at  any  one  time  on  a normal  summer  Sunday  and  is  the  num- 
ber for  which  facilities  would  be  needed.  Design  load  is  computed 
from  the  formula 

1 J:  (AV  X .80)  X ^ 5.^ 

14  1.5 

d.  Present  attendance  is  the  visitation  estimated  as 

I making  use  of  the  project  area  for  recreation  before  development, 

’ for  which  facilities  would  be  provided  but  benefits  not  claimed. 

e.  Net  attendance  is  the  difference  between  total  annual 
attendance  and  present  attendance,  and  is  the  recreation  attendance 
for  which  benefits  are  claimed. 

53 . Facilities. 

a.  Picnicking  facilities  are  provided  for  40  percent  of 
the  design  load  at  the  rate  of  20  people  per  unit  of  four  tables, 

a fireplace,  a trashcan  and  site  preparation.  Where  picnic  shelters 
. are  indicated  they  are  provided  at  the  rate  of  one  shelter  of  eight 

• tables  and  two  fireplaces  for  every  25  picnic  units. 

i 

b.  Swimming  facilities  in  the  fornj  of  beach  preparations 
are  provided  at  the  rate  of  55  percent  of  the  design  load  at  50  square 
feet  per  person.  Where  indicated  a public  service  building  is  in- 
cluded . 

,1  a/  AV  = estimated  annual  attendance. 

< 807.  » percent  of  annual  visitation  that  will  use  facilities 

during  normal  recreation  season. 

14  = number  of  weeks,  normal  recreation  season. 

' 607.  “ percent  of  weekly  visitation  expected  on  a normal  summer 

Sunday. 

1.5  = estimated  turnover  on  day  use  lacilities  on  .a  normal 

I summer  Sunday. 
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c.  Boating  and  fishing  facilities  are  provided  u^-„. 

rate  <’f  15  percent  of  the  design  load  with  one  access  uni t^onsTs'^ - 
Ing  of  a boat  ramp  and  a parking  area  for  40  cars.  Where  indicated 

a boat  dock  is  included. 

d.  Parking  facilities  are  provided  at  tlic  rate  of  SO 
percent  of  t lie  design  load  at  the  rate  of  four  people  per  car, 

e.  Sanitation  facilities  are  provided  for  100  percent 
of  the  design  Ivujd  with  one  unit  of  five  water  closets  and  one 
urinal  for  every  320  people.  Flush  type  toilets  are  contemplated 
in  all  cases  in  view  of  the  heavy  use  indicated. 

f.  Water  facilities  are  provided  for  100  percent  of  the 
design  Load  at  the  rate  of  one  faucet  per  75  visitors,  including 
water  supply,  pipelines,  storage  tanks  and  outlets. 

g.  Camping  facilities,  where  provided,  are  on  the  basi.s 

I of  10  percent  or  the  design  load  at  the  rate  of  one  unit  per  five 

people.  One  unit  consists  of  a picnic  taljle,  fireplace,  trashcan, 
site  preparation,  parking  space,  and  a proportionate  share  of  water, 
sanitation,  circulator  roads,  landscaping,  signs  and  markers. 

h.  Administration  unit,  where  indicated,  includes 
residence,  maintenance  garage,  workshop,  equipment  storage  build- 
ing and  utilities. 

i.  Road  requirements  were  determined  by  preliminary 
study  of  topographic  maps. 

I j.  Trail  facilities,  where  indicated,  are  at  the  rate 

* oi  one  mile  per  5,000  visitations. 

» 

k.  Land  proposed  lor  recreation  use  is  shown  on  project 
map.s  contained  in  Appendix  U j_3/  to  this  report.  The  acquisition 
provides  tor  public  ownership  ot  the  shoreline  and  s trategica 1 v 
located  areas  essential  for  public  recreation  use  anu  lor  protec- 
I tion  and  preservation  oi  the  potential  of  the  project  for  its  full 

f recreation  development.  These  lands  are  described  in  a later  part 

I oi  this  appendix  in  connection  with  each  project  stuuiod. 


13/  Appendix  U,  "Project  Design  and  Cost  Estimates'  , prepareu  by 
U.  S.  Army  Engineer  District,  Philadelphia,  Department  of  the 
Army 
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54.  Recreation  Benefits.  Monetary  benefits  claimed  for  attend- 
ance estimated  for  projects  contained  in  this  appendix  are  at  the 
rate  of  $1.60  per  visitor  of  net  attendance.  This  rate  represents 

a weighted  day-use  derived  from  all  activities  participated  in  at 
projects,  Including  picnicking,  swimming,  fishing,  boating,  camping, 
sightseeing,  outdoor  sports  and  games,  nature  study  and  camping. 

Actual  benefits  claimed  in  cost  allocation  studies  are  a pro  rata 
share  of  total  recreation  benefits  consistent  with  the  costs  for  real 
estate  and  facilities  in  the  directly  water  related  part  of  the  total 
recreation  plan  as  described  in  later  paragraphs. 

55.  _ Alternate  Costs  for  Recreation  Analysis.  In  accordance 
with  standard  procedures  of  analysis  in  water  resource  planning,  the 
cost  of  providing  outdoor  recreation  at  sites  or  projects,  or  in  pro- 
grams serving  the  same  population  as  the  multiple-purpose  projects 
under  investigation  here,  was  utilized  as  a measure  of  the  effective- 
ness of  such  multiple-purpose  projects  to  serve  the  recreation  pur- 
poses. The  use  of  such  data  was  based  upon  the  consideration  that  so 
long  as  an  unsatisfied  market  for  outdoor  recreation  remains,  the 
recreation  purpose  in  multiple-purpose  projects  should  be  served  at 

a cost  not  exceeding  that  by  which  it  may  be  obtained  in  alternate 
programs.  In  instances  where  the  demand  for  outdoor  recreation  may 
be  satisfied  by  going  programs,  the  cost  of  recreation  in  multiple- 
purpose  projects  should  be  less  than  the  alternate  cost. 

56.  Defining  the  Alternate  Situation.  It  was  concluded  that 
the  alternate  situation  should  be  one  that  represents  the  present 
and  future  principal  real  source  of  such  recreation.  It  should  be 

a source  reasonably  expected  to  develop  and  to  provide  similar  acti- 
vities to  a similar  cross-section  of  the  population  as  the  situation 
under  study.  Obviously  then,  the  alternate  source  resides  in  state 
park  systems  and  similar  establishments  because  these  represent  in- 
' vestments  actually  made  to  provide  such  activities.  Tlie  present  al- 

ternate situation  was  observed  to  consist  of  providing  new  state  parks 
and  of  expanding  the  land  and  facilities  of  existing  state  parks,  the 
product  of  v^hich  Is  measured  in  visitor-days  of  outdoor  recreation. 

Thus  it  was  concluded  that  the  alternate  cost  supporting  the  most 
realistic  measurement  would  be  the  alternate  cost  per  visitor-day 
of  providing  the  types  of  recreation  activity  produced  by  the  multiple- 
I purpose  projects  under  study  here.  Theretore,  It  is  seen  that  there 

t is  no  alternate  recreation  project  to  such  a project  as  Trexler,  Tocks 

Island,  or  Malden  Creek,  or  other  multiple-purpose  projects  reported 
upon  here,  but  that  there  are  realistic  alternate  sources  of  the  same 
recreation  product,  namely  visitor-days  of  opportunity. 

57.  Accordingly,  estimates  of  replacement  costs,  in  1959  prices, 
for  eight  state  parks  located  In  Pennsylvania  and  New  York  were 
secured  from  state  park  agencies.  These  parks  were  selected  by  the 
agencies  as  a representative  sample  of  the  range  of  quality  of  recrea- 
tion facilities  in  the  general  area.  Recent  and  current  construction 
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experience  in  both  states  was  relied  upon  to  develop  such  costs 
estimates.  llie  data  received  were  an  inventory  of  facilities,  the 
unit  cost  of  replacing  each  facility,  the  number  of  units,  opera- 
tion and  maintenance  costs  and  land  values  per  acre  without  improve- 
ments. Included  also  is  the  cost  of  replacing  the  impoundment  in 
each  park  containing  an  artificial  lake  based  upon  average  cost  per 
surface  acre  invested  by  the  Pennsylvania  Fish  Commission  in  simi- 
lar type  projects.  The  average  cost  per  surface  acre  of  water  im- 
pounded for  recreation  is  considered  here  as  the  most  realistic 
appraisal  since  such  investments  are  actually  evaluated  in  terms 
of  surface  acres  of  water  obtained  rather  than  in  acre-feet  of 
storage.  These  basic  cost  items  were  reduced  to  annual  investment 
charges  in  accordance  with  standard  procedures  employed  in  survey 
scope  studies.  To  the  basic  land  values  obtained  were  added  the 
average  percentage  of  difference  between  market  land  values  and 
total  acquisition  costs  as  determined  in  obtaining  cost  estimates 
for  mul tiple- purpose  recreation  lands  from  a total  of  54,079  acres 
in  13  different  locations  in  Pennsylvania,  New  Jersey,  New  York 
anu  Delaware  made  in  connection  wi tli  this  report.  Discrepancies 
■nd  unreported  costs  for  items  submitted  were  estimated  on  basis 
i experienced  costs  and  cost  criteria  used  in  this  report,  or  on 
ne  basis  of  costs  included  elsewhere  in  the  state  reports  as 
.idgment  indicated.  An  interest  rate  of  2-l/27o  on  amortized  invest- 
ment was  used.  Annual  attendance  data  for  each  park  were  compared 
with  annual  inves*:ment  charges  to  obtain  the  annual  cost  per  visi- 
tor-day of  attendance. 

58.  These  data,  tabulated  in  table  W-12,  show  that  for  indi- 
vidual state  parks  the  annual  Investment  per  visitor-day  ranged 
from  extremes  of  $0,547  to  $1,337  with  a weighted  average  of  $1.05 
for  the  eight  state  parks.  Tliese  costs  are  considered  as  consti- 
tuting the  range  of  alternate  costs  permissible  in  the  evaluation 
of  mulitple-purpose  projects  being  considered. 

TABLE  W-12 


SUMM/iRY  OF  ALTERNATE  RECREATION  COSTS 


Project 

Annua  1 
Attendance 

Annual 

Charges 

Annual  Charges 
Per  Visitor-Day 

A 

139,000 

$ 149,600 

$1,076 

B 

834,000 

465,500 

0.547 

C 

427,000 

405,000 

0 . 948 

D 

55.000 

43,000 

0,781 

E 

396,000 

529,500 

L.337 

F 

347,000 

196,300 

0,565 

G 

6,080,000 

6.937,000 

1.140 

8,278,000 

8,725,900 

Weighted  Average  ... $1  - 05 
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59.  Recreation  Costs.  Cost  estimates  for  recreation  develop- 
ment are  contained  In  Section  VI  of  this  appendix.  Detailed  esti- 
mates are  presented  for  Tocks  Island,  Beltzville,  Aquashlcola,  Trexler, 
Malden,  Blue  Marsh,  Prompton  and  Bear  Creek  projects  where  both  Fed- 
eral and  non-Federal  participation  in  the  multiple-purpose  project 

is  indicated.  Detailed  cost  estimates  are  provided  for  Newark,  Chris- 
tiana and  Hawk  Mountain  projects  because  these  projects  support  multiple- 
purpose  features,  the  needs  for  which  are  indicated  prior  to  2010. 

For  the  above  eleven  projects,  these  costs  have  been  reduced  to  equiv- 
alent annual  charges  for  purpose  of  full  project  evaluation.  Included 
in  the  annual  charges  are  construction  and  real  estate  costs  amortized 
over  a 50-year  period  at  2-1/2  percent,  operation  and  maintenance  costs, 
and  annual  costs  for  replacing  one-third  of  the  facilities  every  25- 
years.  The  annual  value  of  production  of  land  foregone  because  of 
recreation  development  and  interest  on  investment  during  construction 
have  been  computed  in  this  appendix  for  further  analysis  in  Appendix 
V \U/  where  comparable  data  treating  all  project  purposes  are  con- 
tained. Table  W-13  shows  the  total  amounts  of  specific  recreation 
costs  associated  with  each  project.  Cost  estimates  for  the  Tohickon, 
Newtown,  Evansburg,  French  Creek,  Request,  Paulina,  Hackettstown  and 
New  Hampton  projects  are  included  in  table  W-IA.  This  indicates  the 
relative  cost  of  site  acquisition  with  a view  to  long  range  develop- 
ment, and  compares  recreation  costs  among  projects. 

60.  Basis  for  Cost  Allocations.  Coats  allocated  to  the  recrea- 
tion purpose  of  multiple-purpose  projects  contained  herein  consist  of 
those  specific  recreation  costs  for  land  that  serves  only  the  recrea- 
tion purpose  and  the  cost  of  specific  recreation  facilities  that  serve 
to  support  the  recreation  use  of  the  project.  Land  costs  include  pur- 
chase in  fee  of  those  lands  lying  above  the  acquisition  for  flood  con- 
trol purposes  and,  where  significant  costs  are  involved,  the  cost  of 
purchase  in  fee,  in  excess  of  the  cost  of  flowage  easement,  of  those 
lands  on  which  the  flood  control  purpose  requires  only  flowage  rights. 
These  costs  are  considered  specific  and  separable  costs  for  recrea- 
tion in  cost  allocation  procedures,  and  are  shown  in  tables  W-13  and 
W-14.  In  addition  to  such  specific  or  separable  costs,  there  is  al- 
located to  the  recreation  purpose  a share  of  the  costs  for  those 
project  features  of  which  recreation  shares  the  use  along  with  one 

or  more  other  purposes. 

61.  In  the  application  of  cost  allocation  procedures  a determ- 
ination had  to  be  made  regarding  the  proper  level  of  recreation  in- 
vestment that  would  reflect  on  one  hand  the  equitable  indebtedness 

on  the  part  of  the  recreation  purpose  in  jointly  used  project  features, 
and  on  the  other  hand,  would  be  of  such  magnitude  as  to  support  the 
position  of  recreation  purpose  in  assuring  that  the  jointly  used 
project  pool  be  made  available  and  preserved  for  its  full  public 
use  and  development.  It  was  apparent  that  the  full  desirable  recrea- 
tion development  of  a project  to  the  level  of  a modern  state  park 
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complex,  as  approached  in  Lhe  full  development  ot  each  project  pre- 
sented in  this  appendix,  would  exceed  in  investment  that  level  that 
would  yield  an  equitable  indication  of  the  recreation  purpose's 
direct  dependence  on  the  jointly  used  pool.  On  the  other  hand,  the 
acquisition  of  a limited  number  of  access  points  of  a few  acres  each 
and  the  provision  of  a minimum  level  of  basic  facilities  would  not 
satisfy  the  requirements  of  project  purpose  as  defined  above  and, 
when  considered  in  connection  with  population  density  and  growth  of 
the  region,  would  reflect  an  inadequate  exploitation  of  the  resource 
tor  public  recreation  use. 

62.  Accordingly,  that  part  of  the  recreation  plan  determined 
to  be  directly  associated  with  the  multiple-purpose  project  is  de- 
fined here  as  an  integral  part  of  the  water  control  project  and, 
therefore,  constitutes  that  part  of  the  total  recreation  investment 
and  recreation  benefit  that  directly  reflects  the  economic  advantages 
secured  by  the  recreation  purpose  in  sharing  the  use  of  project 
features.  To  support  this  definition  of  recreation  purpose,  it  is 
required  that  the  real  estate  surrounding  the  jointly  used  pool  that 
is  directly  related  to  the  preservation  of  the  public  use  of  the  pool 
be  acquired  for  public  ownership.  Furthermore,  it  is  required  that 
in  connection  with  sucli  real  estate  there  also  be  provided  tliosj 
facilities  of  acceptable  standard  to  meet  the  needs  of  the  people 
who  visit  the  project  because  of  the  existence  of  the  pool.  These 
arc  the  conditions  met  in  the  "direct"  elements  of  the  recreation 
development  as  contained  in  this  appendix  which  provide  the  benefits 
and  costs  utilized  in  the  allocation  of  project  costs  to  the  recrea- 
tion purpose.  The  basis  for  cost  allocations  is  contained  in  table 
W-13.  "Indirect  real  estate  or  facilities"  are  those  additional 
elements  determined  to  be  essential  to  the  full  utilization  of  the 
recreation  potential  of  the  project.  They  are  considered  an  integral 
part  of. the  overall  recreation  development  of  the  project. 

63 . "Direct"  and  "Indirect"  Elements  - Specific  Recreation 
Facilities.  Consistent  with  the  concept  advanced  in  paragraphs  60 
through  62  for  defining  elements  of  recreation  investment  for  pur- 
poses of  providing  a basis  for  allocating  project  costs,  cable  W-13 
presents  first  cost  investments,  equivalent  annual  charges  and  ex- 
penses, and  annual  monetary  benefits  segregated  to  the  recreation 
features  that  arc  directly  associated  with  the  multiple-purpose 
project  and  to  those  that  are  but  indirectly  associated  with  the 
multiple-purpose  project.  These  will  be  referred  to  as  "direct" 
and  "indirect"  elements  of  the  recreation  plan  for  each  multiple- 
purpose  project  henceforth.  The  basis  for  specific  selection  of 
cost  items  and  the  distribution  of  the  other  items  ol  economic 
analysis  Is  discussed  in  the  following  paragraphs.  It  is  emphasized 
that  these  determinations  do  not  constitute  the  allocation  of  proj- 
ect costs  to  the  recreation  purpose,  nor  do  they  constitute  the 
sharing  of  such  costs  among  Federal  and  non-Federal  interests. 

They  merely  determine  the  magnitude  of  tlie  recreation  investment 
that  should  enter  into  cost  allocation  studies  cont.iined  in  Appendix 
V and  the  main  body  ol  the  report  where  such  determinations  are  made. 


(Rev.  Nov.  I960) 
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64.  Real  Estate.  The  segregation  of  the  "direct"  real  estate 
cost  element  at  most  projects  is  based  on  field  appraisals  of  sur- 
vey scope  wherein  the  "direct"  and  "indirect"  real  estate  was  ap- 
praised separately.  In  some  Instances  the  initially  defined  "direct" 
real  estate  was  later  adjusted  in  area,  based  on  an  average  cost  per 
acre  for  total  acquisition 

65.  Facilities . Facility  costs  assigned  to  the  "direct"  ..le- 
ments  of  the  recreation  plan  are  those  facilities  located  on  the  " 
"direct"  real  estate,  with  exception  of  the  costs  for  the  administra- 
tion area,  which  is  assigned  to  the  "Indirect"  element.  In  the  case 
of  Hawk  Mountain  project  no  "indirect"  costs  are  indicated. 

66.  Annual  Charges.  Interest  and  amortization  costs  are 
distributed  directly  with  the  segregation  of  first  costs  as  de- 
scribed above.  Operation  and  maintenance  costs  have  been  dis- 
tributed on  a percentage  basis  of  total  first  costs  with  "direct" 
and  "indirect"  elements  of  the  plan.  Major  replacements  are  com- 
puted separately  for  each  of  the  "direct"  and  "indirect"  elements 

at  a rate  of  replacing  1/3  of  the  facilities  every  25  years.  Charges 
for  loss  of  the  production  of  land  are  charged  directly  to  each  of 
the  "direct"  and  "indirect"  elements. 

67.  Annual  Benefits.  Attendance  and  monetary  benefits  are 
distributed  in  accordance  with  the  percent  of  first  costs  of  the 
total  recreation  plan  for  each  project  assigned  to  the  "direct" 
and  "indirect"  elements.  Facilities  in  the  first  costs  were  de- 
termined on  the  basis  of  design  load  criteria  and  therefore  would 
suggest  the  feasibility  of  segregating  attendance  by  re-analysis 
of  the  facility  capacity  in  the  "direct"  element.  However,  such 
a distribution  is  not  consistent  with  and  would  depart  from  a 
proper  evaluation  of  the  total  recreation  plan,  which  is  essen- 
tially a unit  so  far  as  balance  and  program  are  concerned. 

68.  Steps  of  Planning.  The  above  described  basic  procedures 
and  criteria  were  applied  in  modified  form  and  where  pertinent  to 
all  steps  of  the  planning  process  described  for  multiple-purpose 
projects  in  Appendix  Q.  Recreation  appraisals  were  developed  for 
the  small  dam  and  reservoir  projects  contained  in  Appendix  R 15/ 
and  for  the  major  water  control  structures  contained  in  Appendix  U. 


15/  Appendix  R,  'Itfater  Control  at  Intermediate  Upstream  Levels," 
prepared  by  Soil  Conservation  Service,  U.  S.  Department  of 
Agriculture  and  U.  S.  Army  Engineer  District,  Philadelphia, 
Department  of  the  Army. 
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69.  Small  Dams  and  Reservoirs.  Recreation  appraisals,  as 
discussed  in  Appendix  R,  were  prepared  for  the  two  categories  of 
small  dam  projects  reported  on.  For  those  projecs  that  may  be 
initiated  under  existing  authority,  three  hypothetical  sites, 
representing  typical  ranges  of  conditions  of  storage  and  terrain 
were  developed  for  recreation  study.  One  such  hypothetical  site 
was  eliminated  because  of  unsuitable  topography  and  storage  con- 
ditions. For  the  remaining  two  projects  real  estate  requirements 
wore  determined  and  cost  estimates  prepared,  based  on  the  average 
cost  per  acre  of  land  included  in  the  dam  site  and  flood  pool. 
Foicilities  were  described  at  a quality  level  of  lower  investment 
than  is  provided  in  this  appendix  for  major  control  structures, 
but  consistent  with  good  park  standards  serving  immediate  local 
needs.  No  alternate  cost  studies  were  conducted  for  these  proj- 
ects. However,  it  is  proposed  that  such  studies  would  be  accom- 
plished at  such  time  as  any  of  these  projects  are  initiated  for 
-onstruction . These  projects  are  presented  in  Appendix  R. 

70.  Tliree  small  dam  projects  contained  in  Appendix  R, 
identified  ns  Jim  Thorpe,  Swiftwater  and  Parkside,  because  of 
their  m.ngnitude  of  cost  and  drainage  area  served,  require  addi- 
tional authorization  for  construction.  Recreation  planning  for 
these  projects  were  of  more  detail.  These  studies  provided  for 
a comparison  of  costs  for  each  project  to  determine  the  economic 
feasibility  of  recreation  utilizing  the  sediment  pool  of  the 
basic  flood  control  projects  with  added  increments  of  minimum 
real  estate  and  facilities  for  recreation.  In  addition,  the  in- 
cremental costs  of  adding  to  the  basic  flood  control  project, 
recreation  pools  of  50  surface  acres  and  100  surface  acres  each, 
together  with  approximate  real  estate  and  facilities  were  determ- 
ined. The  results  of  these  studies  are  shown  in  Appendix  R. 

71.  Major  Water  Control  Structures.  In  the  initial  studies 
leading  to  the  selection  of  major  control  structures  contained 

in  the  recommended  plan  of  improvement,  the  objective  was  to  rate 
each  potential  site  in  relation  to  the  total  list  of  possible 
sites.  For  this  step  potential  annual  recreation  attendance  was 
estimated  for  each  site  based  on  procedures  described  above. 
Estimates  were  prepared  for  a total  of  48  such  projects  within 
which  the  variable  factor  was  annual  attendance  credited  at  a 
rate  of  $1.60  per  visitor-day.  Costs  were  computed  at  a constant 
rate  per  visitor-day  based  on  a first  cost  Investment  rate  of 
$10.00  per  vIsitor-<lay  of  annual  attendance.  The  effect  of  such 
appraisal  was  to  rank  projects  according  to  total  annual  attend- 
ance potential.  Tlie  monetary  expression  of  the  attendance  and 
associated  constant  rate  of  cost  per  visitor-day  provided  a 
basis  for  utilizing  the  recreation  purpose  in  planning  as  de- 
scribed in  Appendix  Q. 


W-40 


72.  For  the  step  of  planning  designated  in  Appendix  Q as  con- 
stituting selection  of  the  basic  plan  the  above  data  were  refined 
and  considerably  more  study  was  conducted  on  projects  under  investi- 
gation. Two  levels  of  recreation  development  were  assumed  at  this 
stage  of  planning.  One  level,  designated  as  the  optimum  level  of 
development  for  a typical  state  park  type  of  establishment  was  ap- 
plied to  those  projects  indicating  a high  annual  attendance  poten- 
tial. For  the  remaining  projects  whose  characteristics  on  examin- 
ation appeared  to  be  of  lesser  value  for  recreation  development,  a 
minimum  basic  level  of  recreation  investment  was  assumed.  This  min- 
imum level  included  facilities  necessary  for  the  health  and  safety 
of  the  visiting  public,  orderly  administration  of  the  project,  suf- 
ficient land  to  provide  ac^  ss  to  the  project,  and  preservation  of 
the  recreation  resources  created.  Topographic  maps  were  used  to 
determine  land  requirements  for  each  project. 

73.  Facilities  were  estimated  at  a cost  of  $10.00  per  visitor- 
day  of  total  annual  attendance  and  $2.00  per  visitor-day  of  total 
annual  attendance  for  the  optimum  and  minimum  levels,  respectively. 

The  former  rate  was  developed  on  the  basis  of  facility  costs  at  op- 
timum level  and  the  latter  was  derived  from  average  costs  experienced 
at  operating  Corps  of  Engineers'  reservoirs  adjusted  upward  by  judg- 
ment. Accordingly,  real  estate  requirements  at  the  maximum  level 
reflected  state  park  type  developments  while  at  the  minimum  level 
only  the  land  requirements  for  public  access  and  use  of  the  impound- 
ment were  considered.  Costs  were  derived  by  applying  average  cost 
per  acre  estimates  utilized  for  cost  estimates  for  the  dam  and  res- 
ervoir. First  cost  investments  were  amortized  over  a 50-year  period 
at  2-1/2  percent  interest  for  both  levels  of  development.  Annual 
operation  and  maintenance  costs  were  computed  at  $0.35  and  $0.05 

per  visitor-day  at  optimum  and  minimum  levels  of  development,  re- 
spectively. In  the  latter  a joint  operation  for  all  project  purposes 
was  assumed.  Benefits  at  the  optimum  level  were  claimed  at  a rate 
of  $1.60  per  visitor-day.  In  the  absence  of  alternate  cost  studies, 
benefits  for  the  minimum  level  were  assumed  at  this  stage  of  planning 
to  bear  the  same  proportionate  relationship  to  the  $2.00  rate  of  cost 
for  facilities  as  the  $1.60  per  visitor-day  benefit  at  the  optimum 
level  of  facilities  bears  to  the  $10.00  cost  rate.  This  resulted 
in  a benefit  index  of  $0.32  per  visitor-day  for  the  minimum  level 
of  development.  Annual  charges  for  replacement  of  facilities  were 
computed  at  a rate  of  replacing  one-third  of  the  facilities  every 
25  years.  Thus,  annual  attendance  and  real  estate  costs  provided 
the  principal  variables  in  influencing  the  ratings  of  projects  and 
plans  at  this  step  of  analysis. 

7A . Recreation  in  Maximization  of  Net  Benefits  at  Project 
Sites . For  these  studies,  reported  on  in  Appendix  Q,  it  was  co’’- 
sidered  that  the  principal  area  of  function  of  the  multiple-purpose 
project  wherein  the  recreation  purpose  derives  its  economic  advantages, 
is  in  what  has  been  defined  in  this  report  as  the  long-term  storage 
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of  water.  The  determination  lo  be  made  i.s  the  magnitude  of  the  long- 
term storage  feature  of  the  project  at  which  all  users  thereof,  in- 
cluding those  seeking  recre.ation,  obtain  the  maximum  return  in  net 
benei its . 

75.  Basis  of  Analysis  for  Maximization  Study.  The  most  re- 
sponsive single  factor  of  the  recreation  purpose  to  varying  pool 
sizes  at  the  same  project  site  is  recreation  attendance.  If  de- 
railed recreation  plans  were  prepared  for  each  pool  size  studied 
at  the  same  site  it  would  be  found  that  total  real  estate  require- 
ments for  recreation  would  vary  in  intervals  among  several  pool 
sizes.  However,  for  these  studies  land  requirements  were  assumed 
to  vary  directly  with  at  ter.J.a.ice  from  the  basic  land  requirement 
characteristics  of  the  individual  project.  The  general  magnitudes 
of  both  attendance  and  land  requirements  are  characteristics  of 
the  site  and  present  ranges  of  conditions  within  wliich  each  pool 
size  studied  r:.ay  react.  Recreation  features  consisting  of  beaches, 
picnic  units,  boating  facilities,  operation  and  maintenance,  and 
the  costs  thereof,  relate  directly  to  visitor-day  analysis.  The 
costs  of  these  are  relatively  constant  per  visitor-day  for  any 
project  at  the  same  quality  level  of  recreation  development  among 
sizes  of  pools  studied. 

76.  The  above  conditions  of  analysis  are  reflected  in  the 
procedures  that  were  developed  and  which  are  described  here.  A 
map  examination  of  each  site  was  made  to  determine  whether  import- 
ant changes  in  the  land  adjacent  to  the  pool  studied  occurred  with 
changing  elevations.  If  important  areas  required  to  support  rec- 
reation attendance  were  inundated,  exposed  or  importantly  modified, 
adjustments  based  on  judgment  v'ere  made. 

77.  Procedure  Used  in  Maximization  Study.  In  the  application 

' of  these  requirements  on  analysis  of  an  individual  project  site,  the 

j range  of  long-term  pool  elevations  to  be  studied  and  related  surface 

, acres  of  water  Impounded  were  distributed  among  three  to  five  levels 

I of  storage  for  each  project  site.  At  a storage  elevation  about  mid- 

way between  the  extremes  studied  a pool  size  was  selected  and  a 
' preliminary  recreation  plan  of  development  was  defined.  For  most 

I sites  studied  these  plans  and  costs  thereof  were  based  on  survey 

I report  scope  real  estate  estimates  for  recreation  lands  and  on 

field  studies  of  the  terrain  For  a few  sites  office  data  were 
relied  on.  Two  stages  of  recreation  development  were  provided;  one 
^ reflecting  the  ultimate  full  development  of  the  project,  and  the 

• other  consisting  of  what  is  con.;idered  as  the  directly  water  re- 

lated part,  wherein  the  land  necessary  to  protect  and  assure  the 
ultimate  development  is  acquired  and  basic  facilities  provided. 
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78.  The  above  costs  together  with  operation  and  maintenance 
costs  were  reduced  to  annual  charges  for  the  two  levels  of  invest- 
ment of  recreation  development.  Annual  benefits  claimed  for  attend- 
ance for  each  of  these  levels  of  recreation  development  were  limited 
by  average  cost  per  visitor-day  of  providing  similar  facilities  at 
state  parks  in  the  region,  as  described  elsewhere  herein. 

79.  To  apply  these  basic  cost  and  benefit  data  of  recreation 
development  to  the  full  range  of  pool  sizes  of  a site  under  invest- 
igation, use  was  made  of  a generalized  attendance  curve  developed 
empirically  by  plotting  reservoir  pools  in  surface  acres  against 
annual  attendance  for  61  Corps  of  Engineers'  reservoirs  for  which 
data  were  available.  This  curve,  plotted  by  visual  fit,  was  assumed 
to  represent  the  angle  of  the  trend  of  effects  of  pool  size  on  at- 
tendance. The  difference  between  attendance  at  the  pool  size  at 
which  the  preliminary  recreation  plan  above  was  developed  for  the 
project  and  the  attendance  indicated  at  the  same  pool  size  on  the 
curve  provided  a factor  for  converting  curve- Indicated  attendance  for 
each  pool  size  studied  at  the  project  site  to  creditable  attendance. 

80.  To  attendance  figures  derived  for  each  pool  size  at  the 
site  under  study,  only  the  average  annual  costs  per  visitor-day  and 
the  average  annual  benefits  per  visitor- day  for  recreation  were 
applied.  The  excess  benefits  over  specific  recreation  costs  at 
each  pool  size  provided  an  indication  of  the  net  effects  derived 

by  the  recreation  purpose  at  various  pool  elevations  studied. 

81.  In  order  to  reflect  long  range  effects,  the  recreation 
benefits  and  recreation  costs  for  the  two  levels  of  recreation  de- 
velopment were  averaged,  and  generalized  curves  were  constructed 
for  use  in  maximization  studies  of  each  project.  These  data  are 
presented  in  Appendix  Q,  where  their  pertinent  applications  are 
shown  in  connection  with  other  water  uses  studied. 
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82  Discussion  Described  here  in  several  degrees  of  detail 
are  22  dam  and  reservoir  projects  in  which  recreation  is  one  of  the 
purposes  served.  Three  of  these  projects  are  "small  dam"  projects 
for  which  the  detailed  presentation  of  recreation  is  contained  in 
Appendix  R.  Beltzville,  Blue  Marsh,  Trexler,  Prompton,  Aquashicola, 
Maiden,  Bear  Creek,  Tocks  Island,  Hawk  Mountain,  Christiana  and 
Newark  dam  and  reservoir  projects  serve  purposes  in  addition  to 
recreation,  the  needs  for  which  are  indicated  before  2010.  The 
recreation  element  of  these  projects  has  been  considered  in  detail 
in  this  appendix  Tohickon,  Newtown,  Evansburg,  French  Creek, 

Paulina,  New  Hampton,  Pequest  and  Hackettstown , would  serve  im- 
mediate recreation  needs,  but  the  remaining  multiple-purpose  features 
are  not  indicated  until  after  2010.  Real  estate  appraisals  of  sur- 
vey scope  are  presented  for  these  projects,  together  with  some  pre- 
liminary examination  of  the  other  cost  features  for  purposes  of 
cost  comparisons. 

83.  Scheduling  of  Projects.  In  order  to  obtain  some  measure 
of  the  effects  of  the  recreation  capacities  that  would  be  provided 
by  the  projects  reported  herein,  it  was  necessary  to  schedule  their 
completion  against  the  projected  recreation  needs  as  developed  in 
section  IV  Subsequent  conclusions  show  that  the  capacities  so 
provided  for  recreation  alone  would  be  needed  in  the  near  future. 
However,  for  purposes  of  practical  appraisal,  it  must  be  considered 
that  these  projects  are  multiple-purpose  projects  in  which  other 
needs  are  scheduled  over  the  50-year  period  of  study  and  beyond. 

Of  the  purposes  served,  industrial  and  municipal  water  supply  ap- 
peared to  be  the  most  critical  in  establishing  a basis  for  project 
scheduling.  Therefore,  for  the  analysis  here,  it  has  been  assumed  tha 
that  projects  would  te  completed  for  the  year  at  which  such  water 
supplies  are  indicated  and  would  then  provide  the  full  recreation 
capacity.  Table  W-15  shows  these  projects  scheduled  on  such  a 
basis.  For  the  small  dam  projects  of  Jim  Thorpe,  Swiftwater  and 
Parkside,  it  is  assumed  that  the  recreation  capacity  would  be  pro- 
vided within  the  50-year  period  of  study.  For  the  projects  of 
Beltzville,  Blue  Marsh,  Trexler,  Prompton,  Newark,  Christiana, 
Aquashicola,  Maiden,  Bear  Creek,  Hawk  Mountain  and  Tocks  Island, 
full  recreation  capacity  is  assumed  for  the  year  indicated  for  each 
project  in  table  W-15.  For  the  projects  of  Tohickon,  Newtown, 
Evansburg,  French  Creek,  Paulina,  New  Hampton,  Pequest  and  Hacketts- 
town, water  supplies  other  than  for  recreation  are  not  indicated 
until  2010.  However,  the  sites  have  high  recreation  value  in  rela- 
tion to  immediate  recreation  needs.  Because  of  their  proximity  to 
areas  of  metropolitan  expansion  they  will  become  more  expensive. 

At  the  same  tlisc  they  will  become  more  valuable  as  recreation  assets 
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TABLE  W-15 

PROJECT  CAPACITIES  FOR  RECREATION 
DELAWARE  RIVER  BASIN  WATER  SERVICE  AREA 


Total 

Total  Annual 

Pool  Proj . Gross  Design 

Area  Area  Attendance  Load 

(Acres)  (Acres)  (Vis . -Days)  Equivalent 


Year 


Middle  Basin  in  Pennsylvania  and  Delaware 


Beltzvi 1 le 

870 

2,413 

500,000 

11,400 

1965 

Blue  Marsh 

870 

5,296 

437,500 

10,000 

1969 

Trexler 

880 

3,587 

312,500 

7,100 

1972 

Prompton 

720 

2,055 

156,250 

3,500 

1974 

Newark 

1,060 

6,490 

937,500 

21,400 

1975 

Christiana 

2,900 

8,080 

1,875,000 

42,900 

1980 

Aquashicola 

840 

2,150 

156,300 

3,500 

1981 

Maiden  Creek 

2,500 

8,450 

625,000 

14,300 

1982 

Bear  Creek 

1,280 

3,950 

250,000 

5,800 

1989 

Tohickon 

1,250 

7,475 

1,250,000 

28,600 

1/ 

Newtown 

2,  120 

7,200 

1,875,000 

42,900 

1/ 

Evansburg 

1,120 

4,654 

1,560,000 

35,700 

1/ 

French  Creek 

1,250 

4,270 

1,500,000 

34 , 300 

1/ 

Jim  Thorpe  y 

100 

162 

37,500 

850 

2/ 

Swiftwater  V 

50 

150 

12,500 

280 

2/ 

Parkside  3/ 

100 

188 

37,500 

850 

2/ 

Subtotal 

17,910 

66,570 

11,522,600 

263,380 

Middle  Basin  New  Jersey 


Paulina 

1,650 

5,717 

1,000,000 

22,800 

1/ 

New  Hampton 

1,850 

5,518 

1,500,000 

34,300 

1/ 

Request 

1,260 

4,520 

520,000 

11,900 

1/ 

Hackettstown 

1,200 

10,362 

2,500,000 

57,200 

U 

Subtota 1 

5,960 

26, 117 

5,520,000 

126,200 

Hawk  Mountain 

5,400 

7,800 

187,000 

4,700 

2001 

Tocks  Island 

12, 100 

62,370 

6,750.000 

154,300 

1975 

Total  Multiple- 
Purpose  Projects 

41,370 

162,857 

23,979,600 

548 , 600 

Remaining  Projects 

in  Appendix  I 

14,210,000 

324,800 

TOTAL  ALL  PROJECTS 

38, 189, 600 

873,400 

_1/  Early  development  for  recreation  is  indicated  with  multi-purpose 
development  after  the  year  2010. 

2J  Requires  authorization  to  permit  scheduling  as  may  be  desired  by 
local  interests. 

V Data  shown  for  multi-purpose  project  for  flood  control  and 
recreation . 
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as  the  populations  associated  with  them  continue  to  grow.  For 
these  reasons  they  are  considered  here  for  real  estate  acquisi- 
tion as  the  principal  Immediate  objective.  The  development  of 
facilities  for  recreation  would  be  Introduced  and  expanded  as 
the  accumulation  of  acreage  permits.  It  Is  considered  here  for 
the  purpose  of  appraisal ‘•that  the  projects  would  be  essential- 
ly complete  as  multiple-purpose  projects  at  2010,  even  though 
their  effects  on  recreation  needs  would  be  felt  before  that 
time.  The  remaining  recreation  projects  contained  In  Appendix 
I have  been  Included  here  as  contributing  to  the  total  recrea- 
tion capacity  by  2010. 

84.  Project  Capacities  and  Recreation  Needs.  The  con- 
cept In  support  of  recreation  as  a project  purpose  In  this 
appendix  requires  that  each  project  so  formulated  satisfy  a 
need  fcr  outdoor  recreation  over  that  provided  by  existing  proj- 
ects and  programs.  These  needs  were  measured  in  section  IV. 
Examined  here  are  the  capacities  of  the  projects  prepared  in  this 
report  In  relation  to  such  needs.  It  should  be  noted  that  project 
capacities  Indicated  are  expressed  In  terms  of  design  load  equiv- 
alent of  total  annual  attendance,  and  not  In  terms  of  design  load 
equivalent  of  the  design  attendance  as  defined  above.  Thus  sight- 
seeing, for  which  specific  facilities  were  not  provided.  Is  In- 
cluded in  total  project  capacity.  The  comparisons  between  recrea- 
tion needs  and  project  capacities  presented  here  are  In  accord- 
ance with  the  Identification  of  recreation  needs  contained  In 
section  IV.  The  needs  and  capacities  associated  with  each  of 
these  areas  Isolated  for  study  are  not  additive.  These  studies 
merely  Indicate  the  magnitude  of  needs  as  they  may  relate  to 
the  capacities  of  projects  and  groups  of  projects  so  that  In 
no  case  may  needs  be  claimed  for  projects  for  which  no  need 
exists.  In  making  these  comparisons  consideration  was  given 
to  all  specific  projects  for  recreation  contained  In  Appendix 
I and  Appendix  W.  While  Appendix  I considers  the  Importance 
of  added  outdoor  recreation  capacity  that  would  be  obtained 
by  the  continued  Improvement  and  expansion  of  going  recreation 
projects  and  programs,  no  attempt  has  been  made  In  this  study 
to  estimate  the  quantity  of  capacity  Involved.  However,  to 
provide  a conservative  basis  for  evaluating  the  needs  for  the 
specific  projects  considered  here.  It  was  assumed  that  these 
going  projects  and  programs  would  essentially  meet  that  part 
of  the  total  project  need  that  had  accumulated  to  1955  and  is 
Indicated  as  a "deficit"  In  the  preceding  section.  Therefore, 
the  comparison  here  Is  concerned  with  the  projected  increments 
of  needs  arising  from  the  population  Increase  and  expanded 
economy  from  1955  to  1965,  from  1965  to  1980,  and  from  1980  to 
2010. 
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85 .  Capacities  of  Projeccs  In  Association  with  Recreation 
Needs  of  the  Delaware  River  Water  Service  Area.  Considered  here 
are  all  specific  new  projects  contained  In  Appendix  I and  Append- 
ix W.  When  the  capacities  of  these  projects  as  contained  in 
table  W-14  are  compared  graphically  with  the  projected  increments 
of  recreation  needs  as  shown  in  table  W-6,  the  relationship  shown 
in  plate  13  results.  These  projects  have  a capacity  to  provide 
for  a total  of  about  38,189,000  annual  visitor-days  of  recreation. 
The  design  load  equivalent  of  this  capacity  is  873,000  visitors. 

Of  this  total,  the  multiple-purpose  dam  and  reservoir  projects 
reported  upon  in  this  study  provide  a capacity  for  about 
23,980,000  annual  visitors  or  a design  load  equivalent  of 
548,600  visitors.  Thus  the  projects  proposed  herein  offer  a 
very  important  source  of  outdoor  recreation  by  providing  a sub- 
stantial magnitude  of  capacity  and  for  the  study  area  as  a whole 
nowhere  approach  satisfaction  of  the  total  magnitude  of  needs  in- 
dicated . 


86.  The  Tocks  Island  Recreation  Project.  The  Tocks  Island 
project  would  provide  a capacity  to  support  6,750,000  visitors 
annually.  This  capacity  represents  a design  load  equivalent  of 
154,300  visitors.  Recreation  at  this  project  would  be  in  associa- 
tion with  12, 100  acres  of  impounded  water  or  a total  added  recrea- 
t ion  area  of  about  62,400  acres.  The  Tocks  Island  project  is  con- 
sidered in  detail  in  section  IV  In  connection  with  recreation 
needs  of  a population  residing  within  a 100-mile  radius  of  the 
project,  and  again  In  plate  13,  where  the  total  capacities  of 

all  projects  considered  is  shown  in  relation  to  the  recreation 
needs  of  the  populations  of  the  Delaware  River  Water  Service  Area. 
These  studies  amply  justify  the  capacity  of  the  Tocks  Island 
project  within  the  criteria  applied  in  this  appendix. 

87.  Capacities  of  Projects  of  the  Middle  Basin  in  Pennsyl- 
vania and  Delaware  in  Relation  to  Associated  Needs.  To  provide  a 
measurement  of  needs  and  capacities  on  a somewhat  more  localized 
basis  the  capacities  of  Beltzville,  Blue  Marsh,  Trexler,  Prompton, 
Newark,  Christiana,  Aquashicola,  Maiden,  Bear  Creek,  Jim  Thorpe, 
Swlftwater  and  Parkslde  are  considered  here  in  association  with 
the  recreation  needs  defined  for  the  above  designated  areas  in 
the  preceding  section.  These  projects  have  a total  capacity  to 
support  about  11,522,000  visitors  annually,  representing  a design 
load  equivalent  of  263,400  visitors,  This  recreation  would  be  in 
association  with  17,800  acres  of  added  recreation  water*  When 
these  capacities  are  compared  graphically  as  scheduled  for  realiz- 
ation with  the  projected  needs  for  this  area  the  relationship 
shown  in  plate  13  results.  While  these  projects  would  provide  an 
important  source  of  outdoor  recreation  to  compliment  existing  and 
going  programs,  they  do  not  approach  total  satisfaction  of  such 
needs  as  determined  in  this  study. 
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88 . Capacities  of  Projects  of  the  Middle  Basin  in  New  Jersey 
with  Associated  Recreation  Needs.  Here  the  projects  Paulina,  New 
Hampton,  Pcciuest  and  Hackettstown  would  have  a total  capacity  to 
support  5,520,000  visitors  annually  when  completed.  This  capacity 
amounts  to  a design  load  equivalent  of  126,200  visitors.  The  recre- 
ation would  be  associated  with  the  impoundment  of  about  6,000  acres 

of  water  and  a total  added  recreation  area  of  about  26,000  acres. 
Assuming  a gradual  realization  of  capacity  for  recreation  which  would 
reach  full  development  at  or  following  2010,  at  which  time  the  »ther 
purposes  to  be  served  by  these  projects  would  assure  the  ultimate 
impoundment  feature,  these  projects  would  serve  to  meet  an  Important 
share  of  the  recreation  needs  of  the  area  as  determined  in  this  study. 
This  relationship  is  shown  in  plate  13. 

89.  Hawk  Mountain  Project.  The  Hawk  Mountain  project  appears 
to  be  somewhat  isolated  in  its  day-use  effects,  except  that  it  is 
expected  to  provide  attractive  recreation  opportunity  for  vacation- 
ists and  weekend  recreationists  who  visit  the  general  area  in  large 
numbers  from  the  metropolitan  centers  of  population.  While  no 
special  study  was  conducted  in  connection  with  the  Hawk  Mountain 
project,  the  general  magnitude  of  projected  recreation  needs  indicated 
for  the  entire  Delaware  Ri,rer  Water  Service  Area,  and  particularly 
the  northern  section,  would  make  it  reasonable  to  assume  that  the 
recreation  purpose  and  capacity  provided  at  this  project  is  fully 
just i f led . 

90.  Recreation  Costs  and  Benefits.  Table  W-13  presents  the 
first  cost  investments,  annual  charges  and  annual  benefits  for 
recreation  at  the  11  projects  comprising  the  basic  plan  for  water 
development  to  2010.  These  projects  are  Beltzville,  Blue  Marsh, 
Trexler,  Prompton,  Aquashicola,  Malden,  Bear  Creek,  Tocks  Island, 
Newark,  Christiana  and  Hawk  Mountain.  Detailed  cost  estimates  for 
the  recreation  feature  of  these  projects  are  contained  in  the  follow- 

J ing  descriptions  of  each  of  these  projects.  For  the  eight  major  con- 

• trol  projects  to  be  developed  initially  for  recreation,  preliminary 

• estimates  of  facility  costs  were  based  on  an  average  cost  of  about 

$3.40  per  unit  of  gross  visitation. 

91.  Variation  in  Recreation  Costs  Among  Projects.  Table  W-15 
presents  cost  comparisons  among  projects  for  specific  recreation 

' features.  The  cost  per  visitor-day  of  attendance  is  seen  to  range 

from  $0,439  at  Prompton  to  $0.82  at  Newtown.  While  it  is  not  in- 
tended that  such  cost  Indices  would  provide  inflexible  criteria  to 
project  feasibility,  the  indicated  cost  per  visitor-day  of  provid- 

• ing  recreation  at  the  Newtown  project  would  suggest  that  there  is  a 

cheaper  single-purpose  alternate  source  of  recreation  to  be  found. 
However,  it  is  pointed  out  that  expensiveness  of  the  Newtown  site, 
due  to  real  estate  costs,  is  merely  an  indication  of  what  can  be 
expected  at  most  of  the  remaining  seven  projects  in  this  same  cate- 
gory as  demands  for  urban  and  industrial  real  estate  continue  to 
grow  The  Evansburg  site  is  approaching  a cost  at  which  alternate 
limitations  used  in  this  appendix  would  affect  both  the  level  of 
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recreation  investment  in  facilities  and  the  financial  capacity  of 
the  recreation  purpose  to  n^rticlpata  in  its  share  of  joint  proj- 
ect costs  when  the  multiple-purpose  features  are  introduced. 

French  Creek,  Hackettstown,  Pequest,  Paulina,  Christiana  and 
Tohlckon  projects  indicate  a good  margin  of  justifiability.  It 
would  appear,  in  fact,  that  superior  recreation  sites  of  the 
quality  represented  in  these  eight  projects  are  rapidly  becoming 
scarce  and  will  eventually  become  unobtainable.  The  remaining 
projects  included  in  the  plan  of  development  all  show  i.ndications 
of  being  good  investments  for  recreation  purposes. 

92 . The  locks  Island  Recreation  Area. 

a.  Location  and  description.  The  location  and  descrip- 
tion of  the  project,  the  region  served,  the  geographic  and  physio- 
graphic merits  of  the  project  and  other  factors  supporting  the  de- 
velopment of  Tocks  Island  reservoir  as  a recreation  area,  regional 
and  national  in  scope,  are  presented  in  detail  in  section  IX  of 
Appendix  I.  In  section  V of  the  present  appendix  there  is  pre- 
sented a detailed  analysis  of  the  widespread  needs  for  nonurban 
recreation  within  100  miles  of  the  project  that  would  be  served 

by  the  project.  Plate  15  of  this  appendix  shows  the  location  of 
the  project  and  the  details  of  the  areas  included  in  the  plan  of 
development . 

b.  Plan  of  improvement.  The  plan  of  improvement  as 

contained  herein  provides  land  and  facilities  for  achieving  the 
full  development  of  the  recreation  potential  inherent  to  this 
project  without  deterioration  of  the  natural  resources.  Land  and 
facilities  required  fpr  the  full  development  of  this  project  are 
as  follows:  (see  table  W-16) 

(1)  Land.  Optimum  recreation  development  of  the 
project  requires  the  acquisition  of  47,570  acres  of  land,  includ- 
ing ten  different  tracts  as  described  in  following  paragraphs, 
and  fee  title  to  other  lands  to  which  only  a flowage  easement  will 
be  acquired  for  flood  control  needs.  Included  in  the  proposed 
land  acquisition  of  47,570  acres,  but  in  addition  to  the  ten  tracts 
for  recreation  development,  is  land  for  preservation  and  protection 
of  scenic  and  natural  resources.  This  is  necessary  to  provide  an 
administrative  unit  limited  by  natural  boundaries  and  to  prohibit 
the  encroachment  of  uses  incompatible  both  with  the  natural  esthetic 
value  of  the  project  and  with  areas  to  be  developed  for  general 
public  enjoyment  and  use. 

(2)  Facilities.  The  facilities  proposed  for  de- 
velopment on  this  project  would  include  the  full  scope  of  activi- 
ties associated  with  non-urban  recreation.  It  is  anticipated  that 
development  will  be  a continuing  program  and  that  initial  develop- 
ment will  be  of  sufficient  magnitude  to  provide  for  the  immediate 
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TABLE  W-16 

TOCKS  ISLAND  RECREATION  AREA 
TOCKS  ISLAND  DAM  AND  RESERVOIR 
ESTIMATED  COST  OF  FACILITIES  AND  REAL  ESTATE 


Direct  Indirect  Total 


It.m 

Unit 

No.  Units 

Cost  No. 

Units 

Cost 

No.  Units 

Cost 

F«cilUv 

Picnicking 

unit 

951 

$380,400 

1,311 

$524,400 

2,262 

$904,800 

Beach  Development 

s . f . 

2,879,400 

717,600 

- 

- 

2,879,400 

717,600 

Tent  Camping 

unit 

790 

1,070,000 

1,066 

1,748,200 

1,856 

2. 81b, 200 

Boat  Ramps 

unit 

91 

1,138,100 

- 

- 

91 

1,138,100 

Boat  Docks 

unit 

52 

285,500 

- 

- 

52 

285,500 

Picnic  Shelters 

unit 

38 

190,000 

47 

235,000 

85 

425,000 

Bathhouses 

1 . s . 

- 

275,000 

- 

- 

- 

275,000 

Parking 

unit 

9,510 

1,902,000 

13,110 

2,622,000 

22,620 

4,524.000 

Roads 

mile 

5 

300,000 

11.9 

775,000 

17 

1,075,000 

Water 

unit 

636 

636,000 

875 

875,000 

1,511 

1,511,000 

Sanitary 

unit 

149 

1,119,000 

206 

1.542,800 

355 

2,661,800 

Group  Camp 

- 

- 

- 

30 

6,000,000 

30 

6.0C''  000 

Signs  and  Markers 

1 .8  . 

- 

11,900 

- 

16,700 

- 

28,600 

Walks  and  Trails 

mile 

9.7 

25,200 

18 

45,800 

27.7 

71,000 

Hisc.  Landscaping 

1 . s . 

- 

71,400 

- 

98,500 

- 

169,900 

Administration  Area 

- 

- 

- 

100.000 

• 

100.000 

Subtotal 

8,122,100 

14,583,400 

22.705.500 

Contingencies  5X 

406,100 

729,200 

l,135,3qO 

Engineering  6 Design  lOX 

812,200 

1,458,300 

2,270,500 

Supervision  6 Administration  lOX 

812.200 

^■'♦$8.300 

2.270.5d0 

Total  Cost  Facilities 

10,152,600 

18,229.200 

28,381,800 

Real  Estate 

Land 

acre 

6,463 

1,446,800 

41,105 

6,824,000 

47,570 

8,270,800 

Severance 

1 .s. 

- 

217,000 

- 

682,400 

- 

899,400 

Easement  Value  a/ 

1.8. 

- 

66  ,000 

- 

- 

- 

66,000 

Improvements 

1.8. 

- 

2,953,000 

- 

6,333,000 

- 

9,286,000 

Resettlement 

1 . s . 

- 

145,600 

- 

658,700 

- 

448,300 

Contingencies  lOX 

- 

- 

482.800 

* 

1.414.200 

- 

U897.000 

Total  Cost  Land  6 

Improvements 

5,311,200  b/ 

15,556,300 

20,867,500 

Acquisition  Cost 

2^5.000 

330,000 



Total  Cost  Real  Estate 

5,556,200 

15,886,300 

21,442,500 

Adjusted  upward 

3,033  acres  c/ 

+3,035 

2,519,000 

Adjusted  down 

3,035  acres  3 $830 

-3,035 

-2.519.000 

Total  Adjusted  Cost 

d/ 

of  Real  Estate 

9,500 

8.075.200 

38,070- 

13.367.300  8/ 

47,570 

21.442.500 

Total  Cost  of  Facilities 

& Real  estate 

18,228,000 

31,597,000 

49,825,000 

a/  Pee  purchaee  of  "after'  value  of  flowage  eaeenent  area  of  1,100  acres. 

b/  Includes  $1,093,000  for  acquisition  of  two  small  villages.  This  acquisition  would  be  obviated  or 
limited,  and  the  cost  would  be  eliminated  or  reduced  substantially,  if  local  interests  adopted  ton- 
ing regulations  meeting  National  Park  Service  criteria  subsequent  to  authorisation  of  the  project. 

£/  $830  mean  average  value  of  average  cost  per  acre  of  lands  in  adjusting  real  estate  acreage  ap- 
praisals. 

Includes  6,800  acres  of  state-owned  lands  at  $172  per  acre. 
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need  for  recreation  facilities  generated  by  the  inception  of  the 
locks  Island  project  and  would  be  under  development  simultaneous- 
ly with  the  construction  of  the  dam  and  related  reservoir  The 
completed  plan  of  development  would  provide  facilities  for  the 
estimated  maximum  attendance  and  be  directed  toward  the  full  use 
of  the  resources  available  under  present  planning  standards. 

The  development  of  facilities  as  proposed  herein  would  proceed 
in  an  orderly  manner  and  would  utilize  a broad  concept  of  plan- 
ning whereby  the  redevelopment  of  any  facility  or  area  would  not 
be  required  to  complete  the  subsequent  development.  It  is  con- 
templated that  revenue  producing  goods  and  services  required  in 
connection  with  the  recreation  activities  at  the  project  would 
be  provided  through  lease  arrangements  with  private  interests 
under  standards  imposed  by  the  administering  agency  Such  facil- 
ities as  boat  rentals,  marinas  other  than  public,  cabins,  lodges, 
restaurants  and  similar  services  necessary  to  the  visiting  public 
would  be  provided. 

c.  Annual  Attendance  and  Design  Load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Tocks  Island  recrea 
tion  area  are  as  follows: 


Annual  design  attendance 
Sightseeing 

Total  annual  attendance 
Design  load 


Optimum 

Development 


5.400.000 

1.350.000 

6.750.000 
123,500 


d.  Description  of  Sites.  A description  of  the  ten  areas 
proposed  for  recreation  development  and  the  facilities  to  be  pro- 
vided thereon  are  as  follows  (see  plate  14) ; 


(1)  Poxono  Recreation  Area  is  located  on  the  west 
shore  of  the  reservoir  extending  from  the  dam  site  up  to  a point 
just  south  of  Depew  Island.  This  area  has  about  3-1/2  miles  of 
reservoir  frontage,  approximately  2,000-feet  of  which  would  support 
beach  development  in  an  area  northeast  of  Poxono  Island.  The  re- 
mainder of  the  shoreline,  from  moderate  to  steep  in  slope,  would 
support  facilities  for  boating  at  Zion  Church,  and  at  another  site 
about  1/2  mile  north  of  the  church.  A plateau,  approximately  2,000- 
feet  wide  and  500-feet  distant  from  and  parallel  to  the  water  line 
consisting  of  active  and  abandoned  farm  plots,  orchards  and  farm 
wood  lots,  would  provide  ample  space  for  extensive  day  use  and  over- 
night developments.  Facilities  provided  would  be  for  picnicking, 
swimming,  boating,  camping  hiking  and  fishing.  A vantage  point 
providing  an  excellent  view  of  the  reservoir  is  located  about  3/4 
mile  north  of  the  dam.  Picnic  and  sanitary  facilities  and  safe 
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drinking  water  would  be  provided  at  this  site.  The  secondary 
road  in  this  area  that  would  be  Inundated  would  be  relocated  from 
a point  just  west  of  the  proposed  beach  proceeding  south,  holding 
near  the  base  of  the  hill,  to  the  intersection  of  an  existing  road 
due  east  of  Zion  Church.  This  would  preserve  the  natural  resource 
that  enhances  the  recreation  development  of  this  area.  One  of  the 
administration  areas  would  be  developed  in  this  area  at  a site 
near  the  dam.  The  Poxono  recreation  area  would  provide  for  the 
major  portion  of  the  day-use  activities  on  the  Pennsylvania  side 
of  the  project.  It  is  anticipated  that  most  users  of  this  area 
will  oiiginate  in  the  metropolitan  areas  of  east  central  and 
southeastern  Pennsylvania.  It  is  contemplated  that  an  elaborate 
boating  marina  would  be  developed  in  the  large  bay  formed  by  Bush 
Kill,  including  extensive  facilities  for  boat  launching,  docking 
and  anchorage 

(2)  Wallpack  Bend  Recreation  Area  is  the  major 
recreation  area  on  the  east  shore  for  development  This  area 
would  extend  along  the  east  shore  from  a point  near  Poxono  Island 
.p  to  a point  1/2  mile  south  of  the  Flatbrook  arm  of  the  reservoir. 
This  area  is  one  of  the  better  areas  for  recreation  development 
found  on  the  reservoir.  The  topography  is  varied,  the  shoreline 
is  irregular  and  for  the  most  part  has  a gradual  slope  providing 
access  to  the  water  on  most  of  its  five  miles  of  reservoir  front- 
age. The  area  south  of  Vancampens  Brook  would  be  developed  as  a 
day-use  area  with  an  extensive  beach  development.  The  terrain 
slopes  gradually  from  the  water  line  back  1/2  mile  to  the  base  of 
Kittatinny  Mountain,  and  it  is  composed  mainly  of  abandoned  farm 
plots  with  second  growth  tree  cover.  The  cove  formed  by  Vancampen 
Brook  would  be  developed  as  a large  bating  area  with  launching 
ramps,  docks  and  anchorage.  The  ridge  to  the  north  lying  between 
Vancampens  Brook  and  the  reservoir  would  support  tent  and  trailer 
camping  developments.  Toward  the  lower  end  of  this  ridge,  a small 
beach  area  would  be  developed  for  the  users  of  the  overnight  area 
only.  The  ridge  is  presently  traversed  by  a road  that  would  be 
relocated  along  the  base  of  the  mountain.  A second  administrative 
area  will  be  required  in  this  area  to  provide  adequate  administra- 
tion. 


(3)  Dlngmans  Gorge  Recreation  Area  is  in  the 
vicinity  of  the  village  of  Dingmans  Ferry,  Pennsylvania,  and  en- 
compasses the  major  portion  of  the  scenic  gorge  and  Dlngmans 
Falls  created  by  Dingmans  Creek.  This  hemlock  covered  gorge  is 
the  outstanding  feature  of  this  area.  South  of  Dlngmans  Creek 
there  are  approximately  3,500-feet  of  water  frontage  for  beach 
development.  In  back  of  the  beach  area  and  extending  up  Dingmans 
Creek  is  ample  space  for  picnic  development.  The  cove  formed  by 
the  creek  would  be  developed  as  a boat  launching  area.  Picturesque 
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trails  anii  ’ i..iited  picnic  facilities  will  be  developed  at  vantage 
points  for  natural  scenic  spots  that  prevail  throughout  the  gorge. 
The  facilities  developed  at  this  area  will  be  primarily  for  picnick- 
ing, hiking,  swimming,  nature  study  and  boating. 

(4)  The  Namonock  Recreation  Area  is  located  on  the 
east  side  of  the  reservoir,  from  a point  opposite  Dingmans  Gorge 
north  to  a point  just  south  of  Namonock  Island.  There  are  about 

3 miles  of  shoreline  which  afford  ample  opportunity  for  beach  de- 
velopment. The  area  is  bounded  on  the  east  by  state  route  521 
and  is  accessible  to  the  large  population  centers  of  northeast 
New  Jersey  and  New  York  City.  The  terrain  in  this  area  is  rela- 
tively flat  farmland.  It  appears  that  over  60%  of  this  agricul- 
tural land  has  been  abandoned  and  has  reverted  to  scrub  growth. 

The  nature  and  location  of  this  area  make  it  particularly  adapt- 
able for  extensive  development  for  day-use  and  weekend  activities. 
The  development  of  this  area  would  provide  facilities  for  swimming, 
picnicking,  tent  camping,  boating,  fishing  and  hiking. 

(5)  the  Flatbrook  Group  Camping  Area  located  on 
the  east  side  of  the  reservoir  on  the  peninsula  formed  by  the 
Flatbrook  arm  of  the  reservoir  would  consist  of  3,000  acres  of 
land  which  includes  approximately  800  acres  of  land  acquired  in 
the  peripheral  strip  in  the  initial  stage.  Shoreline  of  suitable 
character  is  available  in  this  area  for  beach  development  for  use 
by  the  group  camps.  Activities  in  this  area  would  be  those  normal- 
ly associated  with  this  type  of  development. 

(6)  The  Egypt  Mills  Recreation  Area  is  located 
on  the  west  side  of  the  reservoir  about  2 miles  above  the  town 
of  Bushkill,  Pennsylvania.  The  development  of  this  area  will 
provide  facilities  for  picnicking,  tent  camping,  swimming, 
boating,  fishing,  hiking,  nature  study  and  group  camping.  The 
area  will  have  approximately  4-1/2  miles  of  shoreline  which  for 
the  most  part  is  relatively  rugged.  Access  to  the  water  is 
limited  to  valleys  formed  by  lateral  streams.  The  hemlock  covered 
gorges  formed  by  these  lateral  streams  are  very  scenic  and  attract- 
ive. Day-use  and  camping  facilities  would  be  in  settings  of  scenic 
beauty  rarely  found  in  this  section  of  the.^country . 

(7)  The  Hornbeck  Gorge  Recreation  Area  is  located 
on  the  west  side  of  the  reservoir  2-1/2  miles  south  of  Dingmans 
Ferry,  and  1-1/2  miles  north  of  the  Egypt  Mills  area.  This  also 
consists  of  a scenic  hemlock  covered  gorge  similar  to  the  Egypt 
Mills  area.  Picnicking,  tent  camping  and  nature  study  would  be 
the  primary  activities  in  this  area.  Facilities  would  also  be 
provided  for  swirraning  and  boating. 
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(8)  The  Knob  Recreation  Area  is  located  on  the  west 
side  of  the  reservoir  in  the  vicinity  -f  the  Milford  bridge.  The 
bridge  carries  Federal  route  206  and  is  located  1/2  mile  south  of 
the  town  of  Milford,  Pennsylvania.  The  primary  purpose  of  this 
area  would  be  to  afford  access  to  the  upper  reaches  of  the  long- 
term storage  pool.  Facilities  would  be  provided  for  picnicking, 
boating  and  swimming. 

(9)  The  Tom  Quick  Boat  Launching  Area  is  located 
on  the  New  Jersey  side  of  the  Milford  bridge.  This  site  provides 
access  to  the  upper  reaches  of  the  long-term  i.torage  pool  for  resi- 
dents to  the  east  of  the  project.  Extensive  idcilities  for  boating 
would  be  developed  on  this  site,  plus  ample  facilities  for  picnick- 
ing. Provisions  have  been  made  in  table  W-16  for  the  development 
of  boat  launching  sites  according  to  the  needs  of  the  estimated 
attendance.  The  exact  location  of  these  sites  can  best  be  determ- 
ined by  observation  of  boating  pressure  and  demands;  however, 
numerous  sites  have  been  tentatively  located  for  developmient . 

(10)  The  Delaware  Water  Gap  Scenic  Area  consists 
primarily  of  the  tract  of  land  in  New  Jersey  known  as  the  Worth- 
ington Forest  Park  Reservation.  Inholdings  in  this  presently  state- 
owned  tract  would  be  required  to  provide  a contiguous  project  area 
from  the  dam  site  to  the  Water  Gap.  Also  a tract  of  land  on  the 
west  side  of  the  Water  Gap  in  the  vicinity  of  Mt.  Minsi  would  be 
acquired.  Besides  the  scenic  quality  and  geological  features  of 
this  area,  it  is  rich  in  history  relative  to  Indians  and  Indian- 
settler  relationships.  This  area  and  the  project  site  were 
"Delaware  Country,"  more  particularly,  the  habitat  of  the  Minsi 
branch  of  the  Delaware  Indians,  at  one  time  equal  to  the  mighty 
Iroquois.  Many  of  the  geographic  names  in  the  area  reflect  the 
passing  of  the  Indians;  Mt . Tommany  on  the  New  Jersey  shore  was 
named  for  Tamanend , great  chief  of  the  Delaware;  Minisink  Island 
was  then  stronghold  of  Minsi  Tribe,  the  word  "Minisink",  which 
means  "water  is  gone,"  perhaps  had  reference  to  the  Water  Gap  it- 
self. There  are  four  aspects  of  this  general  area  relative  to 
Indian-settler  relationships  which  are  noteworthy,  namely:  (1) 

The  "Walking  Purchase"  of  1737;  (2)  the  frontier  trouble  of 

the  1750's;  (3)  the  Moravian  missionary  activities  of  1740-60; 

and  (4)  the  Sullivan  expedition  of  the  Revolutionary  War  period 
which  was  prompted  by  the  Wyoming  Massacre.  The  Water  Gap  area 
and  the  associated  lands  described  herein  with  their  scenic 
qualities  and  historical  aspects,  would  be  inseparable  parts  of 
the  project  for  development  as  a national  recreation  area.  In 
keeping  with  previous  proposals,  the  area  north  of  the  Delaware 
Water  Gap  would  be  developed  as  a wilderness  area,  with  foot 
and  bridle  paths  and  primitive  type  campsites;  while  the  area 
on  the  south  would  be  developed  as  a picnic  area. 
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93.  Beltzvllle  Recreation  Area. 


A.  Location.  The  Beltzvllle  Recreation  Area  ie  located 
on  Pohopoco  Creek  in  Carbon  County,  Pennsylvania,  19  milaa  north- 
waat  of  Allantown-Bethlehen  and  18  miles  southeast  of  Hazalton. 

b.  Scenic  qualities.  The  scenic  values  of  the  site  and 
liBBiadiata  surroundings  are  fair,  having  no  unusually  outstanding 
points  of  Interest.  The  steep  hillsides  of  dense  henlock  on  the 
south  side  of  the  reservoir  would  provide  a desirable  scenic  feature 
Chat  would  enhance  the  attractiveness  of  the  more  gently  rising  north 
side. 


c.  General  project  characteristics.  For  the  most  part 

land  adjoining  the  north  shore  of  Che  project  is  suitable  for  recrea- 
tion development,  with  Che  entire  shore  line  suitable  for  all  acClvi- 
ties.  The  total  project  area  comprises  about  acres,  with 

acres  occupied  by  the  long-term  storage  pool.  In  addition  Co  jointly 
used  project  lands,  a total  of  ..,-.8;  acres  is  included  for  recraation 
development.  The  impoundment  would  be  about  5.5  miles  in  length  and 
about  1/4  mile  wide  at  Che  main  body  of  the  reservoir. 

d.  Types  of  recreation  for  which  the  project  is  suited. 

The  project  and  the  surrounding  terrain  are  particularly  well  suited 
for  Che  development  of  nonurban  recreation  use,  including  some  facil- 
ities for  camping. 

e.  Region  served.  The  present  population  residing  within 
25  miles  of  Che  project  is  about  600,000.  This  population  is  ex- 
pected Co  increose  to  about  825,000  by  1980  and  1,160,000  by  2010. 

The  industrial  areas  of  Allen town- Bethlehem  and  in  the  vicinity  of 
HazelCon,  Pennsylvania,  fall  within  Che  25-mlle  radius.  This  radius 
also  covers  the  vacation  and  resort  area  in  the  lower  Pocono  Mountain 
Access  to  Che  project  area  would  be  very  good.  The  Northeast  Exten- 
sion of  Che  Pennsylvania  Turnpike  would  provide  direct  access  from 
Allentown,  Bethlehem,  Wilkes-Barre  and  Scranton.  The  Mahoning  Valley 
interchange  of  Che  Northeast  Extension  of  Che  Pennsylvania  Thrnpika 
Is  located  two  miles  west  of  the  project  site.  U.  S.  route  209  para- 
llals  the  project  site  and  would  provide  access  from  Che  Stroudsburg 
area,  while  state  route  29  would  provide  access  from  Allentown  and 
Hazelton.  In  addition,  numerous  state  roads  interlace  the  general 
region  and  would  bring  the  smaller  towns  within  a short  driving  dis- 
tance of  the  project  site.  Within  a 25-mile  radius  of  this  project 
are  the  Hickory  Run  State  Park  and  the  Big  Pocono  State  Park.  The 
former  contains  13,000  acres  of  land  and  offers  a variety  of  recrea- 
tion opportunities.  Water  areas,  however,  are  limited.  Big  Pocono 
Park  offers  picnic  facilities.  The  resorts  cater  primarily  to  vaca- 
tionists and  would  not  be  in  competition  with  recreation  development 
at  the  project  site. 
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f.  Plan  of  Improvement.  The  plan  of  Improvement  as  con- 
tained herein  provides  for  land  and  facilities  for  maximum  develop- 
ment of  the  recreation  potential  Inherent  In  this  project  without 
deterioration  of  the  natural  resources,  (see  table  W-17) 

(1)  Land.  Optimum  recreation  development  of  the 
project  Includes  acquisition  of  1,383  acres  of  land  as  Indicated  on 
the  Beltzvllle  project  map  in  Appendix  U. 

(2)  Facilities.  Facilities  proposed  for  develop- 
ment on  this  project  would  provide  for  a wide  variety  of  nonurban 
recreation  activities  Including  picnicking,  swimming,  boating,  hik- 
ing, fishing  and  nature  study.  It  Is  assumed  that  facility  develop- 
ment will  be  a continuing  program  with  the  Initial  development  of 
sufficient  magnitude  to  providi^.  for  the  Immediate  needs  for  recrea- 
tion within  the  project's  sphere  of  Influence.  The  optimum  develop- 
ment would  provide  facilities  for  Che  estimated  maximum  attendance 
and  be  directed  Coward  full  use  of  the  recreation  resources  under 
present  planning  standards. 

g.  Annual  attendance  and  design  load. 

Optimum 

Development 


Annual  design  attendance  400,000 
Sightseeing  100,000 
Total  annual  attendance  500,000 
Design  load  9,100 


h.  Description  of  sites.  Descriptions  of  sites  and  major 
types  of  facilities  to  be  provided  are  as  follows: 

(1)  A site  located  between  Che  dam  site  and  Pine 
Run  would  be  developed  as  the  major  day-use  area  with  facilities 
for  swimming,  picnicking,  fishing,  hiking,  boating  and  boat  launch- 
ing. 


(2)  A site  on  Pine  Run  and  another  near  Lovett 
School  would  be  developed  as  boat  launching  sites. 

(3)  A site  directly  east  of  Pine  Run  would  be  de- 
veloped as  a small  overnight  area  with  a limited  beach  development. 

(4)  A site  on  the  south  side  of  the  reservoir  and 
3 miles  above  the  dam,  would  be  developed  as  a day-use  and  boat 
launching  area  with  facilities  for  swimming,  picnicking,  boating 
and  hiking.  This  site  would  provide  access  for  users  residing  to 
Che  south  of  the  project. 


(Rfv.  Nov.  1960) 
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Total  Cost  of  Faclllclea 

& Real  Batata  1,287,000  1,187,000  2,474,000 


(5)  A stLe  at  tlu'  upper  reaches  of  the  reservoir 
would  be  developed  as  a day-use  area  with  facilities  for  picnicking, 
fishing,  vehicle  parking  and  necessary  utilities. 

(6)  Also  Included  In  Che  1,383  acres  are  lands 
considered  essential  for  the  protection  of  the  resources 

and  Incidental  public  use  of  Che  major  portion  of  the  remaining 
shoreline . 


94.  Blue  Marsh  Recreation  Area. 


a.  Location.  The  Blue  Harsh  Recreation  Area  is 
located  on  Tiilpehocken  Creek  in  Berks  County,  Pennsylvania,  6 miles 
northwest  of  Reading  and  45  miles  northeast  of  Harrisburg. 

b.  Scenic  qualities.  The  project  area  contains  no 
features  of  outstanding  scenic  quality.  The  principal  feature 
would  be  Che  impoundment  which  would  provide  a lake  with  an 
attractive  Irregularity  of  shoreline. 

c.  General  project  characteristics.  The  reservoir 
would  have  a surface  area  of  about  8^0  acres  of  extreme  irregu- 
larity, forming  many  peninsulas  and  arms,  and  making  this  proj- 
ect desirably  adapted  to  recreation  development.  The  total 
project  area  comprises  a total  of  5,296  acres  of  which  3,776 
acres  are  contained  in  the  land  above  the  short-term  storage 
pool  for  recreation  development.  The  area,  in  general,  is  suited 
for  intensive  recreation  development  to  provide  for  picnicking, 
swlnmiing,  boating,  hiking,  fishing,  tent  camping  and  group  castp- 
ing. 


d.  Region  served.  Included  within  the  reservoir  zone 
of  local  influence  are  Che  metropolitan  area  of  Reading,  Che 
towns  of  Lebanon  and  Bernvllle,  the  numerous  small  rural  commun- 
ities lying  between  Lebanon  and  Lancaster.  A population  of  about 
530,000  resides  within  a radius  of  approxiisately  25  miles  of  the 
project.  This  population  may  be  expected  Co  increase  Co  729,900 
by  1980.,  and  1,034,000  by  2010.  Access  to  Che  project  area  is 
good.  A network  of  Federal,  state  and  county  roads  makes  Che 
area  readily  accessible  from  all  directions.  The  Reading  inter- 
change of  the  Pennsylvania  Turnpike  is  Co  Che  south  and  provides 
direct  access  Co  the  project  from  Che  large  metropolitan  area  of 
Southeastern  Pennsylvania.  French  Creek  State  Park  and  Hopewell 
Village  MeCional  Historic  Site  are  within  the  radius  of  local 
use  of  the  project.  French  Creek  Park,  an  area  of  5,794  acrpa 
with  91  acres  of  water  in  three  small  lakes,  has  facilities  for 
picnicking,  swisesing,  boating,  camping  and  group  casips,  and  nature 
trails.  Visitors  to  the  park  are  far  in  excess  of  its  capacity, 
and  it  has  been  estimated  that  as  many  as  one-half  of  them  are 
from  out-of-state,  principally  from  the  south. 
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«.  Plan  of  ImprovaaienC . The  plan  of  laprovcaent  at 
contained  herein  provides  land  and  facllltlea  for  maxima  develop- 
ment of  the  recreation  potential  Inherent  In  thla  project  without 
deterioration  of  the  natural  reaources.  Land  and  facllltlea  re- 
quired for  the  developaunt  of  thla  project  are  aa  followa:(see  table 
W-18) 

(1)  Land.  Optimum  recreation  development  of  the 
project  Includea  acqulaltlon  of  3,776  acrea  of  land,  ahown  on 
the  Blue  Marah  project  oup  In  Appendix  U. 

(2)  Facllltlea.  The  facllltlea  propoaed  for  de- 
velopment on  thla  project  would  cover  a wide  range  of  non-urban 
recreation  actlvltlea  auch  aa  awlmlng,  boating,  flahlng,  picnick- 
ing and  tent  and  trailer  camping.  Alao  provlalon  would  be  made 
for  organized  group  camping.  It  la  aaaumed  facility  development 
would  be  a continuing  program  with  the  Initial  development  of  suf- 
ficient magnitude  to  provide  for  the  Immediate  needa  for  recrea- 
tion within  the  project  sphere  of  Influence.  Optimum  development 
would  provide  facilities  for  the  estlmted  maximum  attendance  and 
be  directed  toward  full  use  of  the  recreation  resources  under 
present  planning  standards. 

f.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Blue  Marsh  recrea- 
tion project  are  as  follows: 

Optimum 

Development 


Annual  design  attendance  350,000 
Sightseeing  87,500 
Total  annual  attendance  437.500 
Design  load  8,000 


g.  Description  of  sites.  The  areas  and  types  of  recrea- 
tion facilities  to  be  developed  are  as  follows: 

(1)  The  area  on  the  west  side  of  the  reservoir  and 
south  of  the  Spring  Creek  erm  would  have  the  sMjor  portion  of  day- 
use  development  with  limited  overnight  facilities.  Facilities  de- 
veloped on  this  site  would  provide  for  swimming,  picnicking,  boat- 
ing, fishing,  hikiug  and  tent  camping. 

(2)  A site  on  the  east  side  and  the  north  side 
opposite  the  above  area,  and  on  the  peninsula  formed  by  the  reser- 
voir in  the  vicinity  of  the  village  of  Bern,  would  be  developed  as 
a day-use  and  overnight  area  with  facilities  for  swimming,  picnick- 
ing, boating,  fishing  and  tent  camping. 
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(3)  The  peninsula  formed  by  the  reservoir  on  the 
south  side  near  the  dam  site  would  be  developed  primarily  as  an 
overnight  area  with  facilities  for  tent  and  trailer  camping, 
swlmHlng,  hiking  and  boating. 

(4)  A site  on  the  north  side  of  the  reservoir 
southwest  of  Mt.  Pleasant  would  be  developed  as  a day-use  area 
with  facilities  for  swimming,  picnicking,  boating  and  hiking. 

(5)  The  peninsula  formed  by  Spring  Creek  arm  and 
Tulpehocken  Creek  on  the  south  side  of  the  reservclr  would  be 
development  as  an  organized  group  camping  area  with  facilities 
fo'r  swimming  and  boating. 

(6)  The  area  Immediately  below  the  dam  would 
be  developed  as  a day-use  area  with  facilities  for  fishing, 
limited  picnicking  and  vehicular  parking. 

(7)  Also  Included  in  the  3,776  acres  of  land 
are  those  areas  necessary  for  Incidental  public  use  and  the 
protection  of  recreation  resources. 

95 . Trexler  Recreation  Area. 


a.  Location.  The  Trexler  Recreation  Area  Is  located 
on  Jordan  Creek  In  the  center  of  Lehigh  County,  Pennsylvania, 

10  miles  northwest  of  Allentown  and  5 miles  north  of  the  Lehigh 
Valley  Interchange  of  the  Northeast  Extension  of  the  Pennsylvania 
Turnpike . 


b.  Scenic  qualities.  The  Trexler  dam  would  Impound  a 
lake  In  a narrow,  winding  valley  with  steep  shores  that  rise  to 
moderately  rolling  uplands.  The  shores  would  have  Intermittent 
coverage  of  hard  woods,  with  the  uplands  being  In  agricultural 
use.  The  scenic  qualities  of  the  project  are  of  moderate  value. 

c.  General  characteristics  of  the  project.  The  Trexler 
project  would  serve  water  supply,  recreation  and  flood  control 
purposes.  Generally,  the  reservoir  shorelands  would  be  excellent 
for  most  types  of  outdoor  recreation.  Tlie  shorelands  vary  from 
steep  to  moderate  In  slope,  providing  adequate  access  to  the 
water  surface.  While  the  absence  of  adequate  tree  cover  would 
limit  the  suitability  of  shorelands  for  some  recreation  uses,  re- 
forestation of  such  sites  would  make  them  excellent  areas  for 
extensive  recreation  development.  The  project  would  have  a total 
of  3,587  acres,  of  which  880  acres  would  be  in  the  long-term  stor- 
age pool  and  2,627  acres  added  for  the  recreation  development  In 
addition  to  lands  required  for  other  purposes.  The  flood  storage 
would  have  a significant  adverse  effect  If  flood  conditions  required 
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Its  full  use  during  the  recreation  season.  All  permanent  type  facil- 
ities would  be  located  above  the  top  of  flood  control  storage.  The 
depth  of  the  water  from  the  top  of  the  long-term  storage  pool  at  the 
dam  would  be  95-feet,  and  the  average  overall  depth  of  the  reservoir 
would  be  about  30- feet.  The  main  body  of  the  reservoir  would  be  a- 
bout  4 miles  long  with  many  finger- like  arms  extending  up  the  tribu- 
taries. The  pool  would  be  about  1,500- feet  wide  at  its  greatest 
width  with  the  average  width  less  than  1,000- feet.  In  addition  to 
the  main  body  of  the  reservoir,  two  long  narrow  arms,  two  miles  in 
length,  would  be  formed. 

d.  Types  of  recreation  for  which  the  project  is  suited. 

The  project  site  and  surrounding  terrain  are  suitable  for  day-use 
recreation  activities.  Picnicking  and  swimming  would  be  the  most 
popular  activities.  Boating,  fishing  and  other  related  outdoor  ac- 
tivities would  follow.  Camping  demands  would  develop  with  restora- 
tion of  forest  cover. 

e.  Region  served.  Within  25  miles  of  the  project  site 
resides  a population  of  approximately  650,000.  The  Allentown- 
Bethlehem-Easton  metropolitan  complex  and  a portion  of  the  coal 
mining  district  of  the  upper  Lehigh  Valley  are  within  this  radius. 

The  Reading  industrial  area  and  the  southern  portion  of  the  Pocono 
Mountains  will  be  near  the  fringe  of  the  25-mile  radius.  Based 

on  the  Office  of  Business  Economics  population  projection  for  the 
Allentown- Bethlehem- Reading  metropolitan  area,  a population  of 
894,000  can  be  anticipated  by  1980  and  1,277,000  by  the  year  2010. 

The  Trexler  project  would  serve  both  local  and  regional  recreation 
needs.  Access  to  the  project  is  excellent.  The  area  is  served  by 
state  highways  29  and  309,  and  is  interlaced  with  numerous  hard, 
or  gravel,  surfaced  country  roads.  The  accessibility  of  this  area 
to  the  Allentown-Bethlehem-Easton  metropolitan  complex  by  existing 
road  systems  makes  it  extremely  attractive  for  recreation  develop- 
ment. The  proximity  of  the  area  to  the  Northeast  extension  of  the 
Pennsylvania  Turnpike  is  particularly  favorable  to  population  cen- 
ters to  the  south.  There  are  no  state  parks  or  recreation  areas 
within  the  25  mile  radius  of  the  project.  Hickory  Run,  the  nearest 
state  park,  is  over  30  miles  from  the  project.  While  this  park  has 
a large  land  area  and  a relatively  small  pool  for  swimming  and  bath- 
ing it  lacks  water  suitable  for  extensive  water  supported  recrea- 
tion activities. 

f.  Plan  of  Improvement.  The  plan  of  Improvement  as 
contained  herein  provides  for  land  and  facilities  for  maximum  de- 
velopment of  the  recreation  potential  inherent  in  this  project 
without  deterioration  of  the  natural  resources.  Land  and  facilities 
required  are  as  follows:  (see  table  W-19) 
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Total  Coat  Facilities 

& Real  Estate  (rounded)  1,497.000  1,141,000  2,638,000 


(1)  Land.  Optimum  recreation  development  of  the 
project  includes  acquisition  of  2,627  acres  of  land  indicated  on 
the  Trexler  project  map  in  Appendix  U. 

(2)  Facilities.  Facilities  proposed  for  develop- 
ment on  this  project  would  be  primarily  for  day-use  activities  such 
as  swiming,  boating,  picnicking,  fishing  and  hiking  with  minor 
development  for  tent  and  trailer  camping.  It  is  assumed  that  facil- 
ity development  will  be  a continuing  program  with  the  initial  devel- 
opment of  sufficient  magnitude  to  provide  for  the  immediate  needs 
for  recreation  within  the  project  sphere  of  influence.  Optimum  de- 
velopment would  provide  facilities  for  the  estimated  maximum  attend- 
ance and  bedirected  toward  full  use  of  the  recreation  resources 
under  present  planning  .standards. 

g.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Trexler  Recreation 
Area  are  as  follows: 


Optimum 

Development 


Annual  design  attendance  250,000 
Sightseeing  62,500 
Total  annual  attendance  312,500 
Design  load  5,700 


h.  Description  of  sites.  Descriptions  of  sites  and  major 
types  of  facilities  to  be  provided  are  as  follows: 

(1)  A site  on  the  south  shore  of  the  Lyon  Creek  area 
of  the  impoundment,  between  Weidasville  and  Lyon  Valley,  would  be  de- 
veloped to  provide  for  the  major  portion  of  day-use  activities  on 
the  project.  Facilities  developed  on  this  site  would  provide  for 
swimming,  picnicking,  boating,  fishing  and  other  related  recreation 
activities . 


(2)  A site  on  the  west  shore  near  the  confluence  of 
Lyon  and  Jordan  Creeks  would  be  developed  as  a boat  launching  and 
docking  site  with  limited  facilities  for  picnicking  and  vehicle  park- 
ing. 

(3)  A site  north  of  the  impoundment,  on  the  peninsula 
formed  by  Mill  and  Jordan  Creeks,  would  be  developed  as  an  extehsive  - 
recreation  area,  with  facilities  for  swimming,  picnicking,  tent  taakp- 
Ing,  hiking  and  fishing. 

(4)  A site  on  the  south  shore  about  1/2  mile  above 
the  dam  site  would  be  developed  as  a unit  for  organized  and  group 
camping. 
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(3)  The  are«  below  the  daai  alte  would  be  developed 
prlaerily  for  ftehlng,  with  Halted  fecllities  for  picnicking  and 
parking. 

(6)  Additional  boat  launching  facilltiea  would  be 
developed  on  the  nuaeroua  aiaa  of  the  reservoir  at  the  enda  of  ex- 
isting roads. 

(7)  Included  within  the  2,627  acres  of  land  are 
those  lands  necessary  for  the  protection  and  preservation  of  the 
recreation  potential  of  the  project  for  public  use. 

96.  Froaoton  Recreation  Area. 

a.  Location.  The  Proapton  tccreation  Area  is  located  in 
the  central  portion  of  Hayne  County,  Pennsylvania,  partly  within 
the  Halts  of  the  Borough  of  Proapton,  U wiles  west  and  north  of 
Honesdale  and  22  air  miles  northeast  of  Scranton. 

b.  Scenic  qualities.  The  project  is  located  in  a rel- 
atively narrow  valley  between  steep  ridges.  For  the  aost  part, 
the  hillsides  arc  wooded  and  rugged  In  character,  providing  an 
esthetic  setting  for  the  reservoir  area. 

c.  General  project  characteristics.  The  Proapton  proj- 
ect would  Include  a total  area  of  2 acres,  of  which  720  acres 
would  constitute  the  area  of  the  long-tera  storage  pool.  In  addi- 
tion to  Jointly  used  lands,  a total  of  1,325  acras  is  included  for 
recreation  developaent  and  preservation  of  the  shoreline  for  public 
use.  The  rugged  topography  Halts  the  extent  of  recreation  devel- 
opaant  in  this  project.  The  reservoir  would  be  about  3 alias  long 
with  an  average  width  of  about  1/2  aile.  The  shoreline  is  steep 
and  for  the  aost  part  straight  with  few  irregularities. 

d.  Types  of  recreation  for  which  project  le  suited. 

Due  to  the  leek  of  suitable  terrain,  recreation  potential  at  this 
project  is  soaewhat  Halted,  lowaver,  lends  suitable  for  day-use 
recreation  including  owlassing,  picnicking,  biking,  fishing  and 
boating,  with  Halted  facilities  for  caaping,  ara  available. 

e.  Region  served.  This  project  would  serve  the  upper 
portion  of  the  Lehigh  Valley,  the  metropolitan  area  of  Scranton, 
and  a portion  of  the  popular  Pocono  Mountain  resort  region  in 
Wayne  and  Pike  Counties.  In  1953  a year-round  population  of  ap- 
proxlaately  300,000  resided  within  23  alias  of  the  project.  Based 
on  the  Office  of  Business  Economics  population  projections,  a 
resident  population  of  approximately  400,000  and  500,000  can  be 
anticipated  by  the  years  1980  and  2010,  raspsctivaly . The  Scranton 
interchange  of  the  Northeast  Extension  of  the  Fennsylvanla  Turn- 
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pike  is  about  25  miles  from  the  project.  Federal  routes  6 and 
106  provide  Immediate  access  to  the  project  from  Scranton  to 
the  west  and  Milford,  Pa.  and  Port  Jervis,  New  York,  to  the  east. 
State  route  170  provides  access  from  the  north.  Promised  Land 
State  Park  is  the  only  recreation  area  within  a 25-ir.lle  radius 
of  the  project.  This  park  provides  extensive  recreation  oppor- 
tunities and  facilities  provided  are  grossly  overused. 

f.  Plan  of  improvement.  The  plan  of  Improvement 

as  contained  herein  provides  for  land  and  facilities  for  maxi- 
mum development  of  the  recreation  potential  Inherent  in  this 
project  without  deterioration  of  the  natural  resources.  Land 
and  facilities  required  are  as  follows:  (see  table  W-20) 

(1)  Land.  Optimum  recreation  development  of 

the  project  includes  acquisition  of  1,325  acres  of  land  indicated 
on  the  Prompton  project  map  in  Appendix  U. 

(2)  Facilities.  Facilities  proposed  for  de- 
velopment on  this  project  would  be  primarily  for  day-use  acti- 
vities such  as  picnicking,  boating,  swimming,  fishing  and 
hiking  with  limited  facilities  for  tent  camping.  It  is  assumed 
that  facility  development  will  be  a continuing  program  with  the 
initial  development  of  sufficient  magnitude  to  provide  for  the 
immediate  needs  for  recreation  within  the  project  sphere  of  in- 
fluence. Optimum  development  would  provide  facilities  for  the 
estimated  maximum  attendance  and  be  directed  toward  full  use 

of  the  recreation  resources  under  present  planning  standards. 

g.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Prompton  recrea- 
tion project  are  as  follows: 


Op  t imum 
Development 


Annual  design  attendance  125,000 
Sightseeing  31,250 
Total  annual  attendance  156,250 
Design  load  2,800 


h.  Description  of  sites.  Description  of  areas  and 
major  types  of  facilities  to  be  provided  are  as  follows: 

(1)  A site  on  the  west  side  in  the  vicinity  of 
the  dam  will  be  developed  as  an  extensive  day-use  area  with  fac- 
ilities for  picnicking,  hiking,  nature  study,  fishing  and  possibly 
swimming . 
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(2)  A site  on  the  west  side  on  the  upper  portion 

of  the  reservoir  will  provide  facilities  for  swimming,  boat  launch- 
ing, picnicking,  tent  camping,  fishing  and  nature  study. 

(3)  A boat  launching  ramp  will  be  developed  in  the 
vicinity  of  Aldenville  with  parking,  sanitation  and  limited  picnick 
ing  facilities. 

(U)  A site  on  the  east,  midway  along  the  length 
of  the  reservoir  would  be  developed  as  a boat  launching  site  with 
limited  picnicking  facilities. 

(5)  The  area  immediately  below  the  dam  would  be 
developed  for  limited  day-use  with  sanitation,  drinking  water  and 
parking  facilities. 

(6)  A site  on  the  west  side  about  a mile  north  of 
the  dam  would  be  developed  as  a tent  camping  area  with  nature 
trails,  boating  and  possible  swimming. 

(7)  Also  included  in  the  1,325  acres  of  land  are 
those  lands  necessary  for  the  protection  and  preservation  of  the 
recreation  resources  and  incidental  public  use  of  the  major  por- 
tion of  the  remaining  shoreline. 

9 7 . Mason-Dixon  Interstate  Park  Area  (Newark  Dam  and  Reser- 


a.  Location.  The  Mason-Dixon  Interstate  Park  Area  is 
located  on  White  Clay  Creek,  17  miles  southwest  of  West  Chester, 
Pennsylvania,  3b  miles  southwest  of  Philadelphia,  Pennsylvania, 
one  mile  north  of  Newark,  Delaware  and  12  miles  west  of  Wilmington, 
Delaware . 


b.  Scenic  qualities.  The  site  is  located  in  the 
Piedmont  hills,  one  of  the  most  scenic  areas  of  the  basin.  The 
topography  varies  from  rolling  meadowland  to  steep  forest  covered 
hillsides.  This  irregular  terrain  provides  a topographic  variety 
found  only  in  the  Piedmont  area. 

c.  Project  characteristics.  The  proposed  dam  would 
impound  a reservoir  having  an  area  of  1,060  acres  of  which  60 
percent  is  in  Delaware  and  40  percent  is  in  Pennsylvania.  The 
shoreline  would  be  extremely  irregular  with  long  necks  and  promon- 
tories of  land  overlooking  the  reservoir.  The  point  of  beginning 
of  the  Mason-Dixon  line,  a feature  of  historical  interest,  with 
some  of  the  original  markers,  is  still  to  be  found  in  the  project 
area.  The  project  would  serve  water  supply  and  recreation  purposes 
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TABLE  W'20 

PROMPTON  RECREATION  AREA 
PROMPTON  DAM  AND  RESERVOIR 
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Total  Cost  Facilities 

& Real  Estate  (rounded)  427,000  387,000  814,000 


I 


d.  Region  served.  An  existing  network  of  state  and 

Federal  highways  provides  access  to  the  project  area  from  centers 
of  population.  Within  day-outing  reach  of  the  Newark  project  are 
Newark  and  Wilmington,  Delaware;  and  Philadelphia  and  Lancaster, 
Pennsylvania.  Approximately  five  million  people  live  within  day- 
use  driving  distance  of  the  project.  Five  state  parks  and  one 
state  historic  site  are  within  25  miles  of  the  project.  These 
are:  the  Brandywine  Battlefield  State  Park  in  Pennsylvania; 

Brandywine  Springs  and  Fort  Delaware  State  Parks  in  Delaware; 

Elk  Neck  State  Park  in  Maryland;  and  Fort  Mott  State  Park  and 
Hancock  House  State  Historic  Site  in  New  Jersey.  With  the  ex- 
ception of  Brandywine  Springs  and  Elk  Neck  State  Parks  in  Dela- 
ware and  Maryland,  respectively,  the  above  are  .ssentially  his- 
toric sites,  with  limited  picnic  facilities  secondary  to  historic 
significance.  Brandywine  Springs  State  Park,  urban  in  character, 
has  an  area  of  59  acres  and  facilities  for  picnicking,  and  a 
visitor-day  capacity  of  less  than  2,000.  Elk  Neck  State  Park 

Is  the  only  area  within  25  miles  of  the  project  with  extensive 
nonurban  development. 

e.  Plan  of  improvement.  The  plan  of  improvement 

as  contained  herein  provides  for  land  and  facilities  for  maxi- 
mum development  of  the  recreation  potential  inherent  in  this 
project  without  deterioration  of  the  natural  resources.  Land 
and  facilities  required  are  as  follows:  (See  table  W-21) 


(1)  Land.  Optimum  recreation  development  of 
the  project  includes  acquisition  of  5,400  acres  of  land  above 
elevation  156  as  indicated  on  the  Newark  project  map  in  Appendix 
U.  3,000  acres  of  this  land  are  in  Delaware  and  the  remaining 
2,400  acres  are  in  Pennsylvania. 


I (2)  Facilities.  Facilities  proposed  for  develop- 

( ment  on  this  proj'.;Ct  would  be  primarily  for  day-use  activities 

, such  as  swimming,  boating,  picnicking,  fishing  and  hiking  with 

minor  development  for  tent  and  trailer  camping.  It  is  assumed 
that  facility  development  will  be  a continuing  program  with  the 
Initial  development  of  sufficient  magnitude  to  provide  for  the 
Immediate  needs  for  recreation  within  the  project's  sphere  of 

! Influence.  Optimum  development  would  provide  facilities  for 

the  estimated  maximum  attendance  and  be  directed  to.ards  full 
use  of  the  recreation  resources  under  present  planning  standards. 

« 

f.  Annual  attendance  and  design  load. 


Annual  design  attendance 
Sightseeing 

Total  annual  attendance 
Design  load 


Opt Imura 
Development 
750,000 

187.500 

937.500 
17,100 
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g.  Dtiscription  of  sites.  Descriptions  of  sites  and 
major  types  of  facilities  to  be  provided  are  as  follows: 

(1)  Ihe  site  due  east  of  the  town  of  McClelland- 
ville  on  the  west  side  of  the  reservoir  and  another  site  near 
London  Tract  Church  would  provide  facilities  for  swimming,  pic- 
nicking, boating,  hiking  and  other  related  day-use  activities. 

(2)  A site  due  east  of  Mechanicsville  on  the 
west  side  of  the  lescivoir  would  be  developed  to  provide  facili- 
ties for  tent  and  Haller  camping,  swimming  and  boating. 

(3)  A uoat  laun.hing  and  limited  picnicking  site 
would  be  developed  at  a cove  1 1/4  miles  above  the  dam  site  on 
the  east  side  of  the  reservoir. 

(4)  A site  on  the  east  side  of  the  reservoir 
1-1/2  miles  above  the  dam  site  would  be  developed  as  a day-use 
area  with  facilities  tor  swimming,  picnicking  and  boating. 

(5)  A site  in  Pennsylvania  on  the  east  side 

of  the  reservoir  southeast  of  London  Tract  Church  would  be  pro- 
vided with  facilities  tor  tent  and  trailer  camping,  swimming, 
boating  and  hiking. 

(6)  The  large  cove  north  of  the  point  where 
the  eastwest  boundary  between  Delaware  and  Pennsylvania  and 
the  arc  between  these  two  states  intersect,  would  be  developed 
as  an  extensive  marina. 

(7)  Boat  launching  sites  would  be  developed  at 
numerous  access  points. 

98.  Christiana  Recreation  Area. 


a.  Location.  The  Christiana  project  is  located  on 
Christina  River,  New  Castle  County,  Delaware,  about  10  miles 
south  of  the  city  of  Wilmington.  i-niladelphia , Pa.  is  about 
35  miles  to  the  nortlieast. 

b.  Scenic  qualities.  The  project  area  is  located 
on  the  coastal  plain  which  has  typical  rolling  topographic 
features.  The  terrain  adjacent  to  the  project  is  well  adapted 
to  extensive  development  of  recreation  facilities,  even  though 
the  scenery  is  of  iik>derate  value. 

c.  Project  characteristics.  The  project  would 
serve  water  supply  and  recreation  purposes.  The  dam  would  im- 
pound a pool  of  2,900  acres.  In  addition  to  jointly  used  proj- 
ect lands,  about  5,030  acres  would  be  acquired  to  serve  recrea- 
tion needs. 
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d.  Region  served.  An  existing  network  of  state  and 
Federal  highways,  including  highway  U.  S.  40  on  the  south  and 
state  highway  896  that  crosses  the  area  on  the  west,  provides 
excellent  access  to  the  project  for  the  population  of  the  Wilming- 
ton and  Philadelphia  metropolitan  areas.  More  than  5,000,000 
people  live  within  easy  day-use  driving  distance  of  the  project. 
The  project  would  provide  for  a heavy  regional  use,  particularly 
from  the  States  of  Pennsylvania  and  Maryland.  The  situation  as 
regards  existing  recreation  areas  that  would  relate  to  the  Chris- 
tiana project  is  much  the  same  as  that  described  for  the  Newark 
project . 


e.  Plan  of  improvement.  The  plan  of  improvement  con- 
tained herein  provides  for  land  and  facilities  for  maximum  de- 
velopment of  the  recreation  potential  inherent  in  this  project 
without  deterioration  of  the  natural  resources.  Land  and  facili- 
ties required  are  as  follows:  (See  table  W-22) 

(1)  Land.  Optimum  recreation  development  of  the 
project  includes  acquisition  of  5,030  acres  of  land  above  eleva- 
tion 49  as  indicated  on  the  Christiana  project  map  in  Appendix  U. 

(2)  Facilities.  Facilities  proposed  for  develop- 
ment on  this  project  would  be  primarily  for  day-use  activities. 
Facilities  for  overnight  use  would  be  limited.  The  proximity  of 
the  project  to  a large  population,  the  desirable  terrain,  access- 
ibility by  existing  roads,  and  the  size  and  desirable  quality  of 
the  reservoir  would  require  that  this  area  be  developed  for  in- 
tensive use  similar  to  that  associated  with  large  urban  parks. 

The  optimum  development  of  this  project  would  be  directed  towards 
full  use  of  the  recreation  resources  under  present  planning 
standards. 


f.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Christiana  recrea- 
tion area  are  as  follows: 


Optimum 

Development 

Annual  design  attendance 
Sightseeing 

Total  annual  attendance 
Design  load 


1.500.000 
375,000 

1.875.000 
34,300 
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g.  Description  ot  sites.  The  areas  and  types  of  recre- 
ation facilities  tp  be  developed  are  as  follows: 

(1)  The  area  on  the  south  side  one  mile  above  the 
dam  site  and  bounded  by  highway  40  on  the  south,  would  be  developed 
as  an  extensive  day-use  area  with  facilities  for  swimming,  picnick- 
ing, boating  and  fishing. 

(2)  The  area  on  the  north  side  of  the  reservoir  in 
the  vicinity  of  Salem  Church  would  be  developed  also  as  a day-use 
area. 

(3)  Limited  overnight  facilities  would  be  developed 
on  the  peninsula  formed  by  Muddy  Run  and  Belltown  Run,  providing 
for  tent  and  trailer  camping,  swimming  and  boating. 

99 . Aquashicola  Recreation  Area. 

a.  Location.  The  Aquashicola  Recreation  Area  is  located 
on  Aquashicola  Creek  in  Carbon  County,  15  miles  northwest  of  the 

A1 lentown-Bethlehem  complex  in  Pennsylvania. 

b.  Scenic  qualities.  The  project  area  is  located  in  a 
relatively  narrow  valley  between  steep  ridges.  Blue  Mountain  rises 
directly  from  the  south  shoreline  to  an  elevation  of  1,000  feet 
above  the  reservoir,  which  together  with  the  steep  forested  hill- 
sides give  this  project  an  excellent  scenic  quality. 

c.  Oaneral  project  characteristics.  Aquashicola  project 
would  comprise  a total  project  area  of  2,150  acres  of  which  840 
acres  would  constitute  the  area  of  the  long-term  storage  pool  and 
would  serve  watsr  supply,  recreation  and  flood  control  purposes. 

In  addition  to  jointly  used  project  lands,  a total  of  1,250  acres 
are  included  for  recreation  development.  Due  to  the  lack  of  suit- 
able terrain,  the  recreation  potential  at  this  project  is  some- 
what limited.  However,  lands  available  for  day-use  recreation 
would  include  swltmning , hiking,  picnicking,  fishing  and  boating, 
with  some  facilities  for  tent  camping. 

d.  Region  served.  A population  of  600,000  resides  with- 
in a 25-mile  radius  of  the  project.  This  population  is  expected  to 
Increase  to  825,000  by  1980  and  1,160,000  by  2010.  Access  to  the 
project  area  is  good.  The  Northeast  extension  of  the  Pennsylvania 
Turnpike  provides  general  access  from  the  north  and  the  south,  and 
other  existing  highways  provide  direct  access  to  the  site.  The 
three  of  the  four  areas  selected  as  suitable  for  recreation  de- 
velopm'”'t  are  served  by  existing  roads.  Within  a 25-mile  radius 

of  the  Aquashicola  project  are  two  state  parks,  namely.  Hickory 
Run  and  Big  Pocono,  Hickory  Run  State  Park  has  13,000  acres,  and 
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while  offering  a variety  of  recreational  opportunity,  it  is  defii 
dent  in  water  areas  for  recreation  activity.  Big  Pocono  State 
Park  offers  picnic  facilities  and  panoramic  sightseeing.  There 
are  numerous  pi ivately-owned  resorts  in  the  Pocono  Mountain  area. 
The  privately-owned  resorts  vary  from  lavish,  self-contained 
establishments  to  resort  farms,  catering  primarily  to  vacation 
trade . 


e.  Plan  of  improvement.  The  plan  of  Improvement  as 
contained  herein  provides  for  land  and  facilities  for  maximum 
developmient  of  the  recreation  potential  Inherent  in  this  project 
without  abbreviation  of  the  natural  resources.  /;  this  particu- 
lar project  site  land  suitable  for  recreation  is  t ue  determining 
factor.  (See  table  W-23) 

(1)  Land.  Optimum  recreation  development  of  the 
project  includes  acquisition  of  1,250  acres  of  land  as  delineated 
on  the  Aquashicola  project  map  in  Appendix  U. 

(2)  Facilities.  Facilities  proposed  for  develop- 
ment on  this  project  would  be  primarily  for  day-use  activities, 
such  as  swimming,  boating,  picnicking,  fishing  and  hiking,  with 
some  minor  development  for  prlmative  type  tent  camping.  It  is 
assumed  that  facility  development  will  be  a continuing  program 
with  the  initial  development  of  sufficient  magnitude  to  provide 
for  the  Immediate  needs  for  recreation  within  the  project  sphere 
of  influence.  Optimum  development  would  provide  facilities  for 
the  estimated  maximum  attendance  and  be  directed  towards  full  use 
of  Che  recreation  resources  under  present  planning  standards. 

f.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Aquashicola  recrea- 
tion project  are  as  follows: 

Optimum 

Development 


Annual  design  attendance  125,000 
Sightseeing  31,300 
Total  annual  attendance  156,300 
Design  load  2,900 


g.  Description  of  sites.  Description  of  areas  and 
major  types  of  facilities  to  be  provided  are  as  follows: 

(1)  A site  on  the  east  shore  of  the  cove  at  the 
mouth  of  Buckwha  Creek  would  be  developed  as  an  extensive  day-use 
area  with  facilities  for  swimming,  picnicking,  fishing,  hiking, 
boating  and  boat  launching. 


(2)  A site  on  the  south  shore  of  the  main  reser- 
voir opposite  the  day-use  area  would  be  an  extensive  boat  launch- 
ing and  docklnx  area,  with  picnicking  and  tent  camping  facilities 
provided . 


(3)  A site  below  the  dam  would  be  developed  for 
fishing  and  picnicking. 

(^)  A site  in  the  vicinity  of  Little  Gap  would 
be  developed  as  a boat  launching  area  with  limited  facilities  for 
picnicking . 

100.  Maiden  Creek  Recrc  ttion  Area. 

a,  Location.  The  Malden  Creek  Recreation  Area  is 
located  in  northern  Berks  County,  Pennsylvania,  10  miles  north 
of  Reading  and  20  miles  southwest  of  Allentown. 

b.  Scenic  qualities.  On  the  east  side  of  the  reser- 
voir site  the  terrain  is  forested  and  has  a rugged  appearance, 
with  hills  rising  to  600  feet  in  moderate  to  steep  slopes.  Blue 
Mountain,  five  miles  to  the  northwest,  towers  over  the  surround- 
ing countryside  and  greatly  enhances  the  qualities  of  the  region, 
giving  the  project  a scenic  quality  of  moderate  value. 

c,  General  project  characteristics.  The  Maiden  Creek 
project  would  serve  flood  control,  water  supply  and  recreation 
purposes.  The  total  project  area  covers  8,«50  acres,  of  which 
2,500  acres  would  be  occupied  by  the  impounded  pool.  In  addition 
to  Jointly  used  lands,  a total  of  5,600  acres  are  proposed  for 
recreation  development.  The  main  body  of  the  reservoir  would  be 
over  6-1/2  miles  in  length  with  a major  arm  of  4-1/2  miles.  The 
lake  would  be  66  feet  deep  at  the  dam  and  have  a maximum  width 

of  about  one  mile.  The  shoreline  would  be  irregular  and  have 
numerous  arms  extending  1/2  to  1-1/2  miles.  The  west  shore  has 
a gentle  slope  readily  useable  for  day-use  facilities,  while  the 
cast  shore  is  more  rugged. 

d.  Region  served.  A population  of  about  625,000  re- 
sides within  a 25  mile  radius  of  the  project.  It  is  expected 
that  this  number  will  increase  to  about  855,000  by  1980,  and 
1,218,000  by  2010.  However,  the  Malden  Creek  project  is  expec- 
ted to  attract  people  from  beyond  the  25-mile  radius.  While 
studies  were  not  completed  that  would  Indicate  the  magnitude 

of  such  use,  state  park  authorities  point  out  that  the  out-of- 
state  use  of  French  Creek  State  Park,  originating  in  northern 
Maryland  and  Delaware,  constitutes  as  much  as  50  percent  of  the 
total  attendance.  The  Maiden  Creek  project  would  require  an 
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TABLB  W-23 

M)UASH1C0LA  RBCREATIOH  AREA 

aquashicola  dam  and  reservoir 
ESTIMATBO  COST  CT  FACILITIES  AND  REAL  ESTATE 


Dlr«et Indlr«ct Total 


Ifm 

Dnit 

No.  Unite 

Coat 

My.  OnUt 

Coat 

Bo.  ft»ita 

gypt 

f«ClUtY 

Svlomlng  B««ch 

a.f . 

79, 

,500 

$20,000 

- 

- 

79,500 

$20,000 

BoAt  lUnpt 

unit 

2 

20,000 

- 

- 

2 

20,000 

Picnicking 

unit 

32 

12,400 

30 

$12,000 

62 

24,400 

Tint  Camping  \J 

unit 

10 

7,500 

48 

79,500 

58 

87,000 

Parking 

unit 

200 

40,000 

320 

74,000 

520 

114,000 

S«nlt«ry 

unit 

« 1/ 

27,000 

5 

40,000 

9 

67,000 

Uacar 

unit 

18 

18,000 

20 

20,000 

38 

38,000 

Roads 

unit 

1.5 

70,000 

1.5 

65,000 

3 

135,000 

Signs  & Markers 

l.s. 

- 

500 

- 

200 

- 

700 

Changa  Houae 

unit 

1 

35,000 

- 

- 

1 

35,000 

Walk!  t,  Traila 

1.8. 

- 

700 

- 

600 

- 

1,300 

Mlsc.  Landscaping 

1.8. 

- 

2,000 

- 

2,500 

- 

4,500 

Picnic  Shelter 

unit 

- 

• 

2 

14,000 

2 

14,000 

Boat  Dock 

unit 

1 

- 

- 

1 

10.000 

Subtotal  - Pacilitiea 

263,100 

307,800 

570,900 

Conclnganciaa  SX 

13,200 

15,300 

28,500 

Engineering  & Deilgn  lOX 

26,300 

30,700 

57,000 

Supervision  (b  A<kilnlstratlon 

lOX 

26.300 

30.700 

57.000 

Total  Coat  Pacilitiea 

328,900 

384,500 

713,400 

Bati  Bitttt 

Land 

acre 

698 

97,600 

480 

1,250 

Severance  (?  13X 

14,600 

laproveoiants 

280,000 

Rasettleswnt 

16,500 

Contingenclai  9 15X 

Total  Coat  Land 

> A Improveaenta 

470,000 

Acquisition  Costs 

28.000 

Total  Coat  Raal 

Eitate 

498,000 

Adjustaent  upward 

72  acre  i/ 

72 

51.300 

Total  AdjuaCad 

Coat  Raal  1 

Eataca 

103.400 

Total  Coat  Faclliclaa 

A Raal  Eataca 

(rounded) 

878,000 

488,000 

1,366,000 

^ Prlaltlve  walk-in  typa. 

^ Includaa  ona  pic  typa  and  thraa  fluth  Cypa. 

i/  72  acral  addad  at  total  araraga  coat  of  $71S/acra. 
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additional  20  miles  of  travel  by  these  people.  It  has  been  assumed 
that  such  out-of-state  use  might  account  for  207<,  of  the  total  use 
of  the  project.  In  addition,  some  use  is  expected  to  originate  with 
the  population  of  the  Philadelphia  metropolitan  area. 

e.  Plan  of  improvement.  The  plan  of  Improvement  as  con- 
tained herein  includes  the  acquisition  of  lands  and  the  development 
of  facilities  necessary  to  provide  for  the  immediate  and  future 
needs  for  recreation  in  the  project  vicinity  and  to  protect  and  pre- 
serve the  recreation  potential  of  the  project  site.  Land  and  facil- 
ities required  are  as  follows:  (see  table  W-24) 

(1)  Land.  Optimum  recreation  development  of  the 
project  includes  acquisition  of  5,600  acres  of  land  including  fee 
title  to  those  lands  between  elevations  482  and  500  and  above  ele- 
vation 500  to  line  indicated  on  the  Maiden  Creek  project  map  in 
Appendix  U. 


(2)  Facilities.  Facilities  proposed  for  development 
on  this  project  would  be  primarily  for  day-use  activities,  such  as 
swimming,  picnicking,  fishing,  boating  and  hiking,  with  development 
for  tent  and  trailer  camping  and  an  organized  group  camp.  It  is 
assumed  that  facility  development  will  be  a continuing  program  with 
the  initial  development  to  provide  facilities  for  the  immediate  needs 
within  the  project  sphere  of  influence.  Optimum  development  would 
provide  facilities  for  the  estimated  maximum  attendance  and  be 
directed  toward  full  use  of  the  recreation  resources  under  present 
planning  standards. 


f.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Maiden  Creek  Recreation 
Area  are  as  follows: 


Annual  design  attendance 
Sightseeing 

Total  annual  attendance 
Design  load 


Opt imum 
Development 

500.000 
125  ,000 

025.000 
11,700 


g.  Description  of  sites.  Description  ot  areas  and  major 
types  of  facilities  to  be  developed  are  as  follows: 


(1)  The  west  side  of  the  main  body  of  the  reservoir 
from  Dreibelbis,  south  to  the  vicinity  of  the  dam  would  be  developed 
for  extensive  day-use  activities,  with  facilities  for  swimming,  pic- 
nicking, fishing  and  boating.  The  shoreline  and  immediate  submerged 
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lands  at  numerous  points  in  this  area  are  suitable  for  beach  de- 
velopment. Fingers  formed  on  this  portion  of  the  reservoir  pro- 
vide protected  coves  for  boat  launching  and  marina  facilities. 

One  cove,  particularly  favorable  for  development  is  immediately 
above  the  dam  site. 

(2)  A site  on  the  east  shore  of  the  reservoir  near 
Dreibelbis  would  be  developed  as  a day-use  area  to  accommodate 
visitors  residing  in  or  near  the  Allentown-Bethlehem  area.  Facil- 
ities provided  at  this  site  would  be  for  swimming,  picnicking, 
hiking  and  boating. 

(3)  A site  on  the  south  side  of  the  Sacony  Creek 
arm  in  the  vicinity  of  Virginvllle  would  provide  for  the  major 
portion  of  overnight-use,  with  facilities  for  camping,  swimming 
and  boat  launching. 

(4)  Numerous  sites  on  the  reservoir  are  suitable 
for  boat  launching  development.  These  sites  would  be  located  so 
as  to  provide  convenient  access  from  the  surrounding  area  and  to 
provide  safety  for  the  boater  as  well  as  the  swimmer  using  beach 
facilities. 


(5)  A site  on  the  east  shore  of  the  main  body  of 
the  reservoir  south  of  the  New  Jerusalem  Church  would  be  developed 
as  day-use  area  with  facilities  for  swimming,  picnicking,  hiking, 
fishing  and  boating. 

(6)  A site  on  the  south  shore  of  the  Sacony  Creek 
arm,  in  the  vicinity  of  Heffners  Bridge,  would  include  facilities 
for  tent  and  trailer  camping,  and  organized  group  camping  with 
beach  developmient  in  the  vicinity  for  use  of  the  campers. 

(7)  A site  on  the  north  side  of  Sacon'  Creek  arm 
would  be  developed  as  an  additional  overnight-use  area  with  access 
to  the  north.  Facilities  provided  would  be  for  camping,  fishing, 
boating  and  limited  picnicking. 

(8)  The  area  below  the  dam  site  would  be  developed 
primarily  for  fishing,  with  limited  facilities  for  picnicking  and 
parking . 


(9)  Also  included  in  the  5,600  acres  of  land,  are 
those  lands  necessary  for  incidental  public  use  and  the  protection 
of  the  recreation  potential. 
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TABLE  W-24 

HAIDEN  CREEK  RECREATION  AREA 
MAIDEN  CREEK  DAM  AND  RESERVOIR 
ESTIMATED  COST  OF  FACILITIES  AM)  REAL  ESTATE 


Q O m Q I 

^ r>s  O ^ 


m 9s  «-4  I tA 


I 


nO  f'* 

lA 


Total  Cost  Faclllclet 

i R«al  Estate  (rounded)  2,437,000  3,252,000  5,689,000 


101. 


Bear  Creek  Recreation  Area . 


a.  Location.  The  Bear  Creek  Recreation  Area  would  be  located 
along  the  courses  of  Bear  Creek,  Tobyhanna  Creek  and  Lehigh  River,  in 
Luzerne  and  Carbon  Counties,  Pennsylvania,  22  miles  south  of  Scranton  and 
10  miles  southeast  of  Wilkes-Barre,  Pennsylvania. 

b.  Scenic  qualities.  The  scenic  qualities  of  the  project  area 
are  related  to  that  of  the  Pocono  Mountain  area  of  Northeastern  Pennsylvania, 
with  steep  hillsides,  fast  flowing  streams,  cut-over  woodland  and  irregular 
terrain.  These  qualities  make  the  area  desirable  for  and  conducive  to 
recreation  development. 

c.  General  project  characteristics.  The  proposed  project  con- 
sists of  a modification  of  an  existing  flood  control  reservoir  under  which 
the  present  pool  of  90  acres  would  be  increased  to  1,280  acres.  The  total 
project  would  then  comprise  a total  of  3,950  which  includes  2,000  acres 
for  recreation  development.  The  reservoir  would  have  relatively  steep 
shores  and  would  be  surrounded  by  rugged  terrain,  which  provides  a scenic 
backdrop.  The  area,  except  for  its  rugged  terrain  which  limits  access  to 
the  reservoir,  is  excellent  for  recreation  development. 

d.  Types  of  recreation  for  which  project  is  suited.  The  project 
is  adaptable  for  intensive  day-use  and  overnight  recreation  activities. 
Boating,  picnicking,  and  swimming  would  be  the  major  activities,  with  tent 
and  trailer  camping  next  in  order  of  demand.  Due  to  the  nature  of  the 
project,  primitive  camping  would  be  provided.  If  good  fishing  should  de- 
velop, this  would  undoubtedly  be  one  of  the  popular  activities. 

e.  Region  served.  The  project  would  serve  the  upper  portion 
of  the  industrial  Lehigh  Valley  and  adjacent  areas  which  would  include 
the  Wilkes-Barre,  Scranton  and  Hazelton  areas.  In  1955  a year-round 
population  of  approximately  600,000  resided  within  the  sphere  of  influence 
of  the  Bear  Creek  project.  Based  on  trends  indicated  in  the  Office  of 
Business  Economics  population  projections,  resident  populations  of  approxi- 
mately 880,000  and  1,000,000  can  be  anticipated  by  1980  and  the  year  2010, 
respectively.  The  Pocono  interchange  of  the  Northeast  extension  of  the 
Pennsylvania  Turnpike  is  about  3 miles  from  the  project  and  would  provide 
access  from  the  large  metropolitan  areas  of  Southeastern  Pennsylvania. 

State  routes  115  and  740,  as  well  as  several  gravel  and  hard  surfaced 
county  roads,  provide  good  access  to  the  vicinity  of  the  project.  Within 

a 25-mile  radius  of  this  project  there  are  four  state  parks,  namely, 
Gouldsboro,  Tobyhanna,  Big  Pocono  and  Hickory  Run.  The  Gouldsboro  and 
Tobyhanna  State  Parks  have  a total  of  7,300  acres  of  land  and  455  acres 
of  water  useable  for  recreation.  These  parks  are  designed  primarily  for 
local  use.  Big  Pocono  State  Park  is  primarily  a vantage  point  for  visitors 
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attracted  by  the  scenery  of  the  area.  Hickory  Run  State  Park  is 
a relatively  large  park  with  an  area  in  excess  of  13,000  acres. 

It  is  also  the  nearest  state  park  to  the  Bear  Creek  reservoir,  be- 
ing about  4 air  miles  south  of  the  project.  Much  of  the  use  of 
this  park  originates  In  the  metropolitan  areas  of  Southeastern 
Pennsylvania.  This  park  has  many  features  which  make  it  attract- 
ive for  state  park  use  but  the  area  has  only  a small  water  impound- 
ment for  recreation  use. 

f.  Plan  of  improvement.  Estimates  of  attendance  here- 
in are  based  upon  the  assumption  that  the  present  need  for  an  in- 
terconnecting road  between  the  Bear  Creek  project  and  Hickory  Run 
State  Park  would  be  satisfied  prior  to  or  concurrently  with  the 
recreation  development  proposed  herein.  The  need  for  the  initial 
recreation  development  relies  on  the  project's  proximity  and  ac- 
cessibility to  Hickory  Run  State  Park  and  its  capability  to  sat- 
isfy the  need  for  recreation  waters  now  apparent  at  this  state 
park.  The  aforementioned  road  could  be  provided  for  approximate- 
ly $20,000  by  making  use  of  existing  county,  state  and  Corps  of 
Engineers'  access  roads.  The  plan  of  improvement  contained  here- 
in provides  for  land  and  facilities  for  maximum  development  of 
the  recreation  potential  Inherent  in  this  project  without  deteri- 
oration of  the  natural  resources.  Land  and  facilities  required 
are  as  follows:  (See  table  W-25) 

(1)  Land.  Optimum  recreation  development  of  the 
project  includes  acquisition  of  2,000  acres  of  land  including  fee 
title  to  those  lands  between  elevation  1,425  and  1,481  and  above 
elevation  1,481  as  delineated  on  the  Bear  Creek  project  map  in 
Appendix  U. 


(2)  Facilities.  Facilities  proposed  for  develop- 
ment on  this  project  would  be  primarily  for  day-use  activities 
with  limited  overnight  use.  These  facilities  would  provide  for 
a variety  of  nonurban  recreation  activities  such  as  boating,  pic- 
nicking, swimming,  fishing,  hiking  and  tent  camping.  It  is  as- 
sumed that  facility  development  will  be  a continuing  program  with 
the  Initial  development  meeting  the  needs  as  set  forth  above  with 
optimum  development  providing  facilities  for  the  estinuited  maximum 
attendance  and  be  directed  towards  full  use  of  the  recreation  re- 
sources under  present  planning  standards. 

g.  Annual  attendance  and  design  load.  The  estimated 
annual  attendance  and  the  design  load  for  the  Bear  Creek  Recrea- 
tion Area  are  as  follows: 
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TABLE  W-25 

BEAR  CREEK  RECREATION  AREA 
BEAR  CREEK  DAM  AND  RESERVOIR 
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Total  Cost  Facilities 

& Real  Estate  (rounded)  595,000  875,000  1,470,000 


Optimum 

Developwient 


Annual  design  attendance  200,000 
Sightseeing  50,000 
Total  annual  attendance  250,000 
Design  load  4,600 


h.  Description  of  sites.  The  areas  and  types  of  recrea- 
tion facilities  to  be  developed  are  as  follows: 

(1)  A site  on  the  east  side  of  the  reservoir  Just 
above  the  dam  site  would  be  developed  as  a day-use  area  with  facil- 
ities for  swlnaning,  boating,  picnicking,  fishing  and  hiking. 

(2)  A site  on  the  west  side  near  the  dam  site  would 
provide  a small  day-use  area  with  picnicking  and  swimming  facilities. 

(3)  Boat  launching  sites  would  be  provided  near 
Shades  Creek  on  the  Bear  Creek  arm  of  the  reservoir  and  near  Stoddarts- 
ville.  In  addition  to  boat  launching  facilities,  limited  picnicking 
and  sanitation  facilities  would  be  provided  at  these  sites. 

(4)  The  point  lying  between  the  Bear  Creek  arm 
and  the  Lehigh  River  arm  will  be  developed  as  an  extensive  over- 
night area  with  facilities  for  tent  and  trailer  camping,  swimming, 
boating  and  fishing. 

(5)  A site  below  the  dam  would  be  developed  as  a 
day-use  area,  primarily  for  fishing,  but  with  limited  facilities 
for  picnicking,  vehicle  parking,  sanitation  and  drinking  water. 

(6)  Also  included  in  the  2,000  acres  of  land  are 
those  lands  necessary  for  the  protection  and  preservation  of  the 
recreation  resources  and  incidental  public  use  of  the  major  portion 
of  the  remaining  shoreline. 

102.  Hawk  Mountain  Prolect. 

a.  Location.  The  Hawk  Mountain  Recreation  Project  is 
located  on  the  East  Branch  of  the  Delaware  River  in  Delaware  County, 

New  York,  35  miles  east  of  Binghamton  and  50  miles  northeast  of 
Scranton,  Pennsylvania. 

b.  Scenic  qualities.  The  site  and  surrounding  country 
are  of  high  scenic  quality  with  high  peaks  and  rugged  ridges  rising 
to  over  1,400  feat  above  the  valley  floor.  The  valley  slopes  ad- 
jacent to  the  pool  are  steep;  in  some  areas  the  valley  walls  are 
almost  perpendicular. 
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c.  General  project  characteristics.  The  Hawk  Mountain 
project  would  serve  water  supply,  hydroelectric  power  and  recrea- 
tion purposes.  A total  of  7,800  acres  would  comprise  the  entire 
project  area,  with  the  lake  occupying  an  area  of  5 /*  00  acres.  A 
total  of  2,000  acres  would  be  the  area  acquired  specifically  for 
recreation  use.  The  lake  at  the  dam  would  be  about  152  feet  deep 
and  the  mean  depth  over  the  reservoir  would  be  about  60  feet. 

The  overall  length  of  the  main  body  of  water  would  be  about  19 
miles.  A 3 mile  arm  would  extend  up  Beaver  Rill.  The  greatest 
width  would  be  3/4  of  a mile  with  an  average  width  of  about  3/8 
of  a mile.  There  would  be  three  sites,  each  of  limited  size, 
which  wouiu  provide  access  to  the  reservoir  and  where  recreation 
facilities  would  be  installed.  One  of  these  is  on  the  south 
shore  of  the  main  body  of  the  reservoir  at  the  confluence  of  Fish 
Creek.  Another  is  on  the  Beaver  Kill  arm  along  the  south  shore 
and  the  third  is  on  the  north  shore  near  the  upper  end  of  the 
Beavei  Kill  arm.  Because  of  the  steep  terrain,  recreation  acti- 
vities would  be  principally  boating  and  fishing.  Some  picnicking, 
hiking,  nature  studying  And  camping  would  occur. 

d.  Region  served.  The  project  would  serve  the  lower 
Catskill  Moutain  area.  Within  a 25-mile  radius  of  the  project 
there  reside  about  75,000  people.  The  expected  year-round  resid- 
ent population  for  1980  is  102,000,  and  for  the  year  2010  it  is 
130,000.  Summer  residents  and  visitors,  however,  greatly  €:xceed 
these  numbers,  since  the  greater  portion  of  the  Catskill  Mountain 
resort  area  of  New  York  State  and  the  upper  Pocono  region  of  Penn- 
sylvania lie  within  a 25-mile  radius  of  the  project.  State  routes 
17,  97  and  30  provide  approaches  from  population  centers  to  the 
general  project  region.  Access  to  the  shoreline,  however,  is  ex- 
tremely limited  and  difficult  by  way  of  secondary  roads  over  rough 
terrain.  A small  portion  of  the  Catskill  Mountain  forest-park 
preserve  is  within  a 25-mlle  radius  of  the  project.  There  is  one 
public-use  area  within  this  portion  of  the  preserve  offering 
limited  facilities  for  camping,  picnicking,  and  swimming.  The 
Pepacton  reservoir,  a large  water  supply  project  for  New  York 
City  and  the  Cannonsvllle  reservoir,  now  under  construction,  are 
within  the  25-mile  zone. 

e.  Plan  of  improvement.  The  plan  of  improvement  would 
provide  for  acquisition  of  land  for  access  and  development,  and 
facilities  for  boating,  fishing,  picnicking,  hiking,  nature  study 
and  'iome  camping,  based  upon  the  attendance  analysis  as  follows: 
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Optimum 

Development 


Annual  design  attendcince  150,000 
Sightseeing  37,000 
Total  annual  attendance  187,000 
Design  load  3,400 


f.  Description  of  feasible  development.  Development  of 
the  project  area  for  recreation  use  would  include  the  following: 

(1)  The  site  on  the  south  side  of  the  main  reser- 
voir at  Fishs  Eddy,  though  limited,  would  permit  development  of 
boat  launching  and  vehicle  parking  facilities.  The  bay  formed  at 
this  point  would  make  an  excellent  mooring  basin.  The  limiting 
factor  governing  the  use  of  this  area  is  parking  space  for  vehicles. 
It  is  accessible  by  Fish  Creek  Road  from  state  routes  178  and  97. 

(2)  The  site  surrounding  the  reservoir  arm  at  Peak- 
ville  on  the  south  side  of  Beaver  Kill  offers  the  best  access  and 
terrain  suitable  for  development.  Although  limited  in  size,  there 
is  space  for  picnicking  and  parking  facilities.  The  protected 
cove  would  make  an  excellent  boat  basin.  The  site  is  accessible 

by  Trout  Brook  Road. 

(3)  The  site  on  the  north  shore  of  Beaver  Kill 
extending  from  Twaddel  Brook  to  the  upper  extremity  of  the  pool 
area  would  be  suitable  for  day-use  development,  in.cluding  picnick- 
ing, swimming  and  boating.  This  site  is  accessible  by  route  17 
Existing  minor  roads  provide  access  to  other  parts  of  the  reser- 
voir area  at  the  ends  of  which  boat  launching  lacilities  coulci  be 
instal led . 

(4)  The  Reed  Creek,  Baxter  Brook,  Trout  Brook  anU 
Campbell  Brook  arms  of  the  proposed  reservoir  are  examples  of  loca- 
tions where  camground  developments  could  be  provided. 

(5)  Camping  lacilities  would  be  very  much  in  de- 
mand if  good  fishing  were  developed  in  this  large  reserve  area 
even  it  some  of  the  sites  were  removed  some  distance  from  the  shore 
of  the  proposed  Impoundment.  At  Tar  Hallow  and  Morrison  Brook, 
campgrounds  of  the  primitive  type,  accessible  by  boat,  could  be 
developed . 

g.  Cost  estimates.  The  estimate  of  cost  for  the  de- 
velopment of  the  recreation  potential  of  the  Hawk  Mountain  res- 
ervoir project  area  is  given  in  table  W-28.  The  table  shows  the 
facilities  to  be  provided  and  the  real  estate  to  be  acquired,  and 
their  respective  costs. 
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TABLE  W-26 


HAWK  MOUNTAIN  RESERVOIR  RECREATION  AREA 
HAWK  MOUNTAIN  DAM  AND  RESERVOIR 
ESTIMATED  COST  OF  FACILITIES  AND  REAL  ESTATE 


Facilities 

Unit 

Number 

Units 

Cost 

Boat  Ramps 

unit 

5 

$ 62,500 

Boat  Docks 

unit 

3 

16,500 

picnicking 

unit 

70 

27,600 

Picnic  Shelters 

unit 

3 

15,000 

Swimning  Beach 

sq.  ft. 

62,700 

15,700 

Bath  House 

1 . s . 

- 

15,000 

Tent  Camping 

unit 

25 

31,300 

Parking 

unit 

590 

118,000 

Roads 

mile 

2.5 

162,500 

Water  Supply 

unit 

45 

45,000 

Sanitary 

unit 

10.6 

80,300 

Walks  and  Trails 

mile 

0.7 

2,000 

Signs  and  Markers 

1 . s , 

- 

QOO 

Miscellaneous  Landscaping 

I • s . 

- 

5,100 

Administration  Area 

1 . s . 

- 

25,000 

Subtotal 

622,400 

Contingencies  5% 

31,100 

Engineering  and  Design 

10% 

62,200 

Supervision  and  Administration  107o 

62,200 

Total  - Facilities 

777,900 

Real  Estate 

I.and 

acre 

2,000 

142,000 

Severance 

28,400 

Improvements 

299 ,000 

Resettlements 

24,000 

Contingencies 

74.000 

Total  Coat  - Land  and 

Improvement 

567,400 

Acquisition 

70,000 

Sotal  • Real  Estate 

637,400 

TOTAL  COST  - FACILITIES  AND 

REAL  ESTATE 

1,415,000 
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103.  The  French  Craak  Project.  The  recreation  features  of 
the  French  Creek  project,  located  on  French  Creek  in  Chester  County, 
Pennsylvania,  are  described  In  Appendix  I.  The  water  supply  needs 

to  be  served  by  the  French  Creek  project  are  t’lioso  required  after  year 
2010,  while  the  recreation  needs  are  seen  to  be  immediate,  suggest- 
ing the  desirability  of  Initiating  a land  acquisition  program  in 
the  near  future.  The  total  project  area,  shown  on  the  French  Creek 
project  map  In  Appendix  U,  would  comprise  4,270  acres,  of  which 
1,250  acres  would  be  Inundated  by  the  Long-term  storage  pool.  Total 
lands  desirable  for  recreation  comprise  2,520  acres.  These  recrea- 
tion lands  have  been  appraised  In  a preliminary  real  estate  study. 

Real  estate  Indicated  for  the  recreation  development  would  cost  a- 
bout  $3,938,000.  This  project  upon  completion  would  have  a capacity' 
for  about  1,500,000  visitor-days  of  recreation  annually.  The  lands 
Included  In  this  project  are  shown  on  the  project  map  in  Appendix  U. 

104.  The  Tohlckon  Project.  The  Tohickon  multiple-purpose 
project  is  located  on  Tohlckon  Creek  below  the  confluenca  with 
Haycock  Creek  In  Upper  Bucks  County,  Pennsylvania.  It  would  be 
required  for  water  supply  needs  some  time  after  the  year  2010, 
and  to  meet  recreation  needs  after  1980.  The  total  project  area 
would  consist  of  7,475  acres.  About  1,250  acres  would  be  Inun- 
dated by  the  permanent  pool.  Lands  Indicated  as  desirable  for 
recreation  at  this  project  would  Include  6,100  acres.  Preliminary 
field  real  estate  appraisals  Indicate  that  the  cost  of  acquisition 
would  be  about  $6,900,000  at  1959  prices  Including  all  acquisition 
costs.  The  project  would  have  a capacity  of  about  1.250,000  visitor- 
days  cf  recreation  use  annually.  The  areal  dimensions  of  this  proj- 
ect are  shown  on  the  project  map  In  Appendix  U. 

105.  The  Evansburg  Project.  The  Evansburg  multiple-purpose 
project,  located  on  Skippack  Creek  In  Montgomery  County,  Pennsyl- 
vania, Is  described  In  Appendix  I.  This  reservoir  would  be  needed 
to  meet  water  supply  needs  some  time  after  2010,  and  recreation 
needs  following  1980.  The  total  project  area  would  consist  of 
4,654  acres,  of  which  1,120  acres  would  be  Inundated  by  the  permanent 
pool.  Lands  Indicated  as  desirable  for  recreation  at  this  project  would 
Inoluda  3,3b'»  acres.  Preliminary  field  real  estate  appraisals  in- 
dicate that  the  cost  of  acquiring  this  land  at  1959  prices  would  be 
$6,720,000  Including  all  acquisition  costs.  This  project  would 

have  a capacity  for  1,560,000  visitor-days  of  recreation  annually. 

A map  In  Appendix  U shows  the  areal  dimensions  of  the  Evansburg 
project . 
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10b.  The  Hackettstown  Projfect.  The  riackettsLown  project,  located 
on  Musconetcong  River  in  Warren  and  Morris  Counties  New  Jersey,  is  de- 
scribed in  Appendix  1.  It  would  serve  water  supply  needs  indicated  after 
2010  and  recreation  presently  needed,  suggesting  the  desirability  of  in- 
itiating land  acquisition  for  this  project  in  the  immediate  future.  A 
total  of  10,3b2  acres,  shown  on  the  project  map  in  Appendix  U,  would  be 
Included  in  the  project  area  with  1,200  acres  Inundated  by  a long-term 
storage  pool  serving  both  recreation  and  water  supply  needs.  Land  in 
addition  to  the  joint  project  lands  wt)uld  include  8,992  acres  for  recrea- 
tion. Preliminary  field  real  estate  appraisals  indicate  that  the  cost 
for  acquiring  the  land  at  1959  prices  would  be  $5,095,000  including  all 
acquisition  costs.  This  project  would  have  a capacity  for  2,500,000 
annual  recreation  visitors. 

107.  The  Pequest  Project.  The  Pequest  multiple-purpose  project, 
located  on  Pequest  River  in  Warren  County,  New  Jersey,  is  described  in 
Appendix  I.  It  would  serve  water  supply  needs  indicated  for  some  time 
after  2010,  and  recreation  needs  after  1980.  The  project  would  have  a 
total  area  of  4,520  acres,  of  which  about  1 ,2b 0 acres  would  be  inundated 
by  the  permanent  pool.  Studies  indicate  that  land  desirable  for  recrea- 
tion at  this  project  would  include  a total  of  3,000  acres.  Preliminary 
field  real  estate  appraisals  indicate  that  the  cost  of  acquiring  this 
land  wi'uld  be  about  $1,212,000  at  1959  prices  including  all  acquisition 
costs.  This  project  would  provide  capacity  for  520,000  visitor-days 
annually.  The  areal  magnitude  of  the  project  is  shown  in  Appendix  U. 

108.  The  New  Hampton  Project.  The  New  Hampton  multiple-purpose 
project,  located  on  Musconetcong  River  in  Warren  and  Hunterdon  Counties, 
New  Jersey,  Is  described  in  Appendix  1.  It  would  be  needed  to  meet  water 
supply  needs  indicated  for  some  time  following  2010,  and  recreation 
needs  following  1980.  The  total  area  of  the  project  would  consist  of 

• 5,518  acres,  of  which  1,850  acres  would  comprise  the  area  of  impounded 

! water.  Studies  of  the  project  indicate  that  the  acquisition  of  3,448 

I acres  of  land  for  recreation  would  provide  the  best  basis  for  develop- 

1 ment  of  facilities.  Preliminary  field  real  estate  appraisals  indicate 

I that  the  cost  of  acquiring  this  land  at  1959  prices  would  be  $3,957,000 

including  all  acquisition  costs.  This  project  would  provide  capacity 
' for  about  1,500,000  visitor-days  of  recreation  use  per  year.  A map 

I showing  the  project  is  contained  in  Appendix  U. 

109.  The  Paulina  Project.  The  Paulina  multiple-purpose  project, 
located  on  Paulins  Kill  in  Warren  and  Sussex  Counties,  New  Jersey,  is 

i described  in  Appendix  I.  It  would  meet  water  supply  needs  indicated 

* for  some  time  after  2010,  and  recreation  needs  after  1980.  The  proj- 
ect would  have  a total  area  of  5,/l7  acres,  of  which  1,650  acres 
would  consist  of  an  impoundment.  Lands  desirable  for  recreation  use 
at  this  project  would  amount  to  3,777  acres.  Preliminary  lield  real 
estate  appraisals  indicate  that  the  cost  of  .icquisitiori  for  this  land 
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would  be  $3,540,000  at  1959  prices  including  all  acquisition  costs 
This  project  would  provide  capacity  for  about  1,000,000  visitor- 
days  of  recreation  use  annually.  This  project  is  shown  on  the  proj- 
ect map  in  Appendix  U. 

110.  The  Newtown  Project.  The  Newtown  multiple-purpose  proj- 
ect is  located  in  Bucks  County,  Pennsylvania,  on  Neshaminy  Creek 
19  miles  upstream  from  its  confluence  with  the  Delaware  River.  The 
recreation  aspects  are  described  in  Appendix  I.  The  project  would 
provide  supplies  of  water  for  various  uses  after  2010  with  recrea- 
tion use  during  the  interim  period.  Land  acquisition  is  the  princi- 
pal immediate  activity  indicated,  in  order  to  preserve  the  site  for 
its  ultimate  multiple-purpose  development.  The  real  estate  require- 
ments determined  for  optimum  development  would  consist  of  2,400  acres 
of  jointly  used  lands  including  a pool  of  2,120  acres  plus  4,800 
a-res  for  additional  recreation  facilities.  The  cost  for  the  recrea- 
tion lands,  at  $12,130,000,  and  with  facilities  of  the  standard  pre- 
sented in  this  report  would  amount  to  an  annual  economic  charge  of 
$0.82  per  visitor-day,  apart  from  any  share  in  the  cost  of  jointly 
used  facilities  the  recreation  purpose  might  bear.  The  value  of  the 
site  as  a storage  site,  warrants  its  serious  consideration  for  pro- 
viding all  purposes  served  by  water  impoundments  in  this  area.  At 
the  optimum  physical  level  of  development  the  project  has  a capacity 
to  serve  1,875,000  visitors  a year. 
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December  29,  1959. 


Colonel  Truman  H,  Setllffe 
District  Engineer 
Corps  of  Engineers 
P,  O.  Box  8629 
Philadelphia  1 , Pa. 

Dear  Colonel  Setllffe; 


In  accordance  with  the  decision  reached  at  the  October  9,  1959  meet- 
ing of  the  Coordinating  Committee,  and  earlier  agreements  with  your  office,  1 am  transmitting 
a copy  of  "A  Brief  Report  On  the  Study  of  Governmental  Organization  for  the  Water  Resources 
of  the  Delaware  River  Basin",  for  publication  as  Appendix  X of  your  survey  report  on  the 
Delaware. 

This  "Brief  Report"  was  prepared  by  the  Water  Research  Foundation  for 
the  Delaware  River  Basin.  It  reviews  most  of  the  findings  and  recommendations  of  the  study  of 
water  resources  administration  carried  out  over  the  past  two  years  by  the  Maxwell  Graduate 
School  of  Syracuse  University.  The  Syracuse  study,  as  you  know,  was  sponsored  by  the  Water 
Research  Foundation  and  financed  by  a grant  from  The  Ford  Foundation. 

The  complete  report  of  the  Syracuse  study,  entitled  "The  Problems  of 
Water  Resources  Administration,  With  Special  Reference  to  the  Delaware  River  Basin",  has 
been  made  available  to  your  office  In  mimeograph.  It  will  be  published  in  book  form  in  the 
spring  of  1960  by  the  Syrocuse  University  Press. 

On  September  30,  1959  the  recommendations  of  the  Syracuse  study  were 
presented  to  the  Governors  of  Delaware,  New  Jersey,  New  York  and  Pennsylvania,  and  the 
! Mayors  of  New  York  City  and  Philadelphia.  It  was  agreed  by  these  chief  executives  that 

] there  Is  a need  for  a unified  water  resources  agency  to  be  charged  with  important  responsi- 

I bllltles  In  regard  to  the  management  and  development  of  certain  of  the  waters  of  the  Delaware 

j River  Basin.  The  Governors  and  Mayors  subsequently  directed  the  Delaware  River  Basin 

I Advisory  Committee  to  prepare  draft  legislation  for  the  creation  of  such  a basin  agency  by 

I Interstate-federal  compact.  This  work  Is  now  going  forward  and  It  is  expected  that  proposed 

j compact  legislation  will  be  ready  for  public  consideration  in  the  course  of  the  year  1960. 


Sincerely 


JPRrIel 


John  P.  Robin,  Chairman 

Delaware  River  Basin  Advisory  Committee. 
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Foreword 

'I'lie  staff  f)l‘ tli(‘  Water  Iicscarc.li  l''ouii(iation  lias  iirejairc'd 

I’ur  piililic  (list  I'iliiil  iiiii  this  bi'icr  iciioil  (if  till'  siii(l\'  of 

;ruvcriiiii('iital  iulininist ration  for  llic  water  resources  of  tlie 
Delaware  Itivei-  Dasin,  ina(l((  at  tlie  Maxwell  'iiraduato 
School  of  I’uhiic,  Administration  of  Syracuse  I’niversity 
under  the  direction  of  l)i'.  lioscoe  ('.  Marlin.  Workintc  with 
him  were  Professors  (Jiithrie  S.  Birkhead,  Jesse  V.  Burk- 
head  and  ]'’rank  J.  Munger. 

J’he  comiilele  study,  of  approximately  hOh  jiages,  will  he 
puhlished  undei'  the  direction  of  th((  Synicuse  Pniversity 
a'roup,  which  has  sole  responsibility  for  its  reseaich,  find- 
ings and  rec()inniendations  under  a (.contract  with  the  Water 
Bcseareh  I'kiiinda  I ion,  made  jiossihlc  hy  a !{;1.'!1,(JI)()  arant 
from  the  h’ord  Foundation. 
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Introduction 

Tlu!  Dclawart!  Kivor  is  only  ;VJ(i  iiiil<-s  I'roin  its  lu-adwators 
in  tin-  Catskill  Moualaiiis  to  tlio  Atlantic  tU-can,  viitnally 
not liin;f  coin|ian :l  vsitli  the  li-n;'tli.->  ol'  llic  Missis.si|»|ii  or  tlic 
t'olorado  Itivcrs.  l!ul  llic  1 tclawarc  Kivit  Masiii  service 
ari'a  contains  122,1100, 000  people  I'roin  Kent  ( 'ounty,  Dela 
ware,  to  SnlTolk  County,  on  lioni;  Isl.ainl.  and  Fairlield 
County.  Connecticut.  'I'lie  U.  S.  Cen>us  Himuiu  estimates 
tliat  tins  population  will  f^row  to  00,000,000  by  lOHO. 

In  ordiu'  to  plan  inte|lio-eiitl\ , ilala  on  w.itei  le.soiirces 
and  waier  u.'^e;'  imist  be  ;;atlieie<|  eont i nuou.>;ly.  Water 
pl;uiniiif{',  like  city  planning,  is  a da\  to-day  job.  Structures 
to  cons(‘rve  and  use  tlii'  water  must  be  dcsiniicd,  built, 
o[;crated  ainl  nuuntaiiicd.  The  public  must  be  kept  informed. 
Till!  “ water  jol)”  <loe.»  not  do  itself.  It  must  be  kejit  after  so 
that  Hoods  like  that  in  10,').")  follow  inj^  Ilurricaiu'  niaiie  will 
not  a^ain  kill  a bundreil  persons  and  do  millions  of  dollars 
of  damage  in  the  Delaware  Dasin,  Kipially  serious  are 
droufthts,  of  wliieb  llicie  were  rr'cent  ■•xampb's  in  the 
sumnu-rs  of  l!)l!l  and  I'luT. 

Concern  w ith  tlu*  problem  of  j*(ivei  nmenl.'il  orc:ani/,ation 
for  the  administ I'at ion  of  Dcl;iw;iri'  l’*;isin  water  is  not  new. 
Two  effoits  were  iiiiide  durinii:  the  IIt20’s  to  neijotiale  a Iri 
state  compai't  cre.atine-  a conmdssion  witli  brojid  powers. 
The  Corps  of  I'lmrimaM's,  in  a llkil  survey  report  on  the 
Itelaware,  luded  the  i‘conomi(‘s  that could  result  from  unified 
cordrol  in  the  planidnt!:,  ilesiufii,  and  construction  of  water 
resource  [irojeets,  .and  indicated  Ih.at  an  iiderslate  uftency 
established  for  these  [uirposes  would  be  advis;d)le.  The 
w.atcr  supply  plan  includint'  a cfoxa-rnmental  orf'anization 
|iroposed  by  th(>  liderstale  Commission  on  the  Ilelaware 
Hivt'r  H.isin  (Incodel),  catiu*  closest  to  an  over  all  i>lan  for 
th(*  Basin,  but  fell  throiitrli  in  I!)').'!  because  one  of  the  four 
slates  in  the  Basin  di<l  not  join  in  tlie  aitreement.  It  is 
proper  to  asstime,  howttver,  lluit  Ineodel’s  work  lias  been 
a forerunner  of  any  ovm-  all  Delaware  Bivor  Itasin  devel- 
opment. 

In  the  ahsimee  of  an  aeeepted,  eomproliensive  plan,  the 
water  resoiirees  of  the  Basin  eontinned  tlie  subject  of  serious 
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inli'i'stiitc  ctiiilllct  wliifli  ill  llt.'U  liail  led  to  a Sujireiiio  Court 
decision  liTaiitiiiif  44(1  million  tjallons  a day  to  New  York 
('ity.  In  l!i.')4,  tlu'  Siipieine  Court  decreed  that  New  York 
City  Would  he  |ierniitted  to  withdraw  up  to  800  million 
f;allons  daily  and  New  Jersey  permitted  to  take  100  million 
ijnllons  daily  out  of  the  Didaware  River  Basin.  The  Court 
ajipointed  a Biver  .Master  to  supervise  these  diversions  and 
other  re(|iiirements  under  its  continuing:  jurisdiction. 

Ill  105:')  the  (Joveinors  of  New  York,  Pennsylvania,  New 
Jersey  and  Delaware  and  the  Mayors  of  New  York  City  and 
Philadelphia  established  the  Delaware  River  Basin  Advi- 
sory Committee  to  review  the  water  resources  problems  of 
the  Basin. and  adjacent  areas.  The  committee  is  comprised 
of  oin*  appointee  of  each  of  these  four  novernors  and  two 
Mfiyors. 

Shortlv  after  this  action  Hurricane  Diane  roared  in, 
spreadim;-  dainaee  throiit’h  iiiiieh  of  the  Delaware  Basin. 
The  loss  of  life  and  property  persuaded  Coiieiess  to  reijuesl 
a restndy  of  the  Delaware  Basin  by  the  H.  S.  Army  Corps 
of  Kneineers.  .\n  extensive  three-year  $2, 000, 000  physical 
survey  was  undertaken  by  the  t'orps  with  tlu'  aid  of  niinier- 
oiis  other  Pecleral  and  State  aefencies. 

The  eoneern  of  the  (’dips  of  Klujineers  and  the  Peileral 
and  State  ai,omcies  associated  with  it  is  to  evolve  a physical 
jilan  of  water  dio'elopnient.  It  is  not  their  function  to  in- 
vest iuate  what  governmental  orcanizat ion  for  water  re 
sources  adiidnist  ration  may  1m‘  necessary  to  cjirry  out  tla^ 
planned  ileiclo/uni'iit  and  plan  ahead  as  needs  chani'c.  Yet 
this  pi(d)leni  is  a |)aramoiint  one.  J’here  is  a total  of  25 
I''ederal  aiieiieies  that  have  a major  concern  with  water  re 
sources.  In  the  Delaware  Basin  survey,  10  dilfereiit  Federal 
aveneies  have  been  in\olve(l.  Proposals  for  the  reorganiza- 
tion of  the  Federal  aL'eiieies  involveil  in  water  have  come 
from  two  Hoover  ( 'ominissions  and  at  least  four  other 
slmlies.  ^'et  virtually  nolliine  has  been  done  to  l>rin<<  order 
out  id'  the  chaos  at  the  l''ederal  level.  In  addition  there  are 
at  present  14  intei>latc  a!>'eneies  and  4.'!  State  deimrtmeiits, 
boards  and  eommissions  baviiiLC  some  eoneern  with  water 
I e^on  rees  of  I he  Delaware.  ( tn  the  local  level  then*  are  more 
than  25(1  pidilie  and  |)i'ivale  water  cotnp:mies.  .\t  tin*  (ires- 
eiit  time  uovei  timent  deals  with  Delaware  Basin  water  proh- 
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li-in.'  I lii'(i;iL’ li  .1  miihi/lli:il\  ■'!'  iiu'i'iH'iL's  v.  illi  a - pliiilcilMU 
(if  I |iuiisil.ilil  i.'  , 

I'';  Cl  il  with  lliis  ^ilii  limn,  llic  Delaware  I’iser  Dasin  Arl- 
vi.'iiiv  ( 'oiimiil  lee  lielpeil  a iiiimlier  of  eiti/.eii,'  to  e~lalilisli 
•111'  Watei-  IJeseaicli  l''oiiii(la  I ion  of  the  Delaware  Hivur 
liasiii,  a lion  prolil  |iii\'ale  eor|ioration  iinleiieinloiit  of  S!;()v- 
eniiiieiit.  ,\>  part  of  ils  pnie,rain,  if  iii:  tilnteil  a study  of 
ao\’eriiiiieiital  or;raniy.al ion  needed  foi'  water  rcsourees 
plamiiiie',  developnieiit,  and  o|ieration  in  tlie  Itasin.  l''i- 
naneed  tiy  a $l.;i,uno  ”ranl  from  the  Ford  Foundation,  the 
study  was  made  h\’  a re'careli  "ronp  from  the  Maxwell 
< t ra dilate  School  under  a cont  rael  entered  into  hy  the  Water 
lu'search  Fonndalion  and  the  Syracuse  Fnlversity  Iiesojirch 
lii'-tilnle. 

This  is  the  ori^'in  and  liaclsuroiind  of  the.  Syraeusi*  study. 
What  follow."  i"  a hrii'l  leporl  on  llm  hasic  |■ec(mlmemlations 
of  that  study  and  thi'  re.-i"oninv  hehind  them. 

Functions  of  ilccov.vccs 

Developing  and  coal  ulliie,;'  llie  waier  resoni'ees  of  the 
Delaware  I’l.c  in  iiisuh"  maii\  dillereiit  Init  related  activi- 
ties. The  .'iiiii  total  of  lhe"e  acli\ilie."  mak'-.s  up  the  job 
of  water  re.-oiirces  admiiii.-l  i at  ion.  'I’he  Syracuse  recom- 
mendations eoneernina  the  .-tincliire  of  an  administrative 
oiyrani/.at ion  for  the  D'daware  are  closely  tailoiasl  to  the 
pattern  of  fiiiiclions  that  will  ha\c  to  he  iierl'ormed.  This 
piittern  is  outlined  below.  How  ilie  proposerl  new  basin 
af^en(•y  is  to  discharire  these  functions  and  the  powers  it 
must  have  to  do  so  are  'Xplaineil  in  the  last  section  of  this 
report. 

1.  Data  ('ollection — .A  solid  foundation  of  facts  about  ail 
aspects  of  w.itei'  and  its  use  by  man  is  (‘ssential.  Diita 
must  be  f^al lien-d,  corre  aleil,  and  interpreted  continuously. 
Where  nai*^  ( xist,  reseaiah  must  be  uiidertakiui. 

2.  Flannin^  ( 'ompiidn  nsi ve  plans  covering;  all  phases 
of  watei'  development  ! ltd  (onirol  must  b<‘  ijrejiared  and 
ke]it  current.  The  plai  for  surface  water  control  of  the 
Delaware,  soon  to  he  completed  by  the  Federal  tiovernment, 
will  be  a point  of  departure,  ft  must  be  supplemented,  and 
kept  u[i  to  date,  and  o[i  ui  to  continuous  revision  as  condi- 
tions chanec. 


3.  Huildiufj  Water  I'se  and  Control  Structnre.s---To  lielj> 
meet  demands  for  water  supply,  recreation,  reduction  of 
flood  dama,e;es,  water  ipiality  imjjrovemtmt,  liydroelectric 
power,  fish  and  wildlife  improvement  and  other  water  serv- 
ices, numerous  water  control  structuri's  must  he*  designed, 
huilt,  operated  and  maintained.  Dams,  pipelines,  levees, 
wells,  power  plants,  treatment  plants,  fish  hatcheries,  pump- 
ing; stations  and  I'cci’eafion  facilities  illustrate  the  wi<le 
variety  of  structures  tliat  will  he  needeii.  Kor  ma.ximuni 
(*rtici<“iiey  (*aeh  structure  musl  lit  into  the  system  as  a whole, 
ami  tin*  o[)eralioii  of  e.\isling'  striu-tures  must  eventually  ho 
intepjrated  with  the  whole  system. 

4.  .\|)plieation  of  Xon-St ruct uial  \\’ater  I'se  and  Control 
Measures-  In  conjunction  with  the  majoi'  structures,  a 
wiile  variety  of  essentially  non  stiaiclural  measure's  must 
Ik*  planned  and  ;idministered.  'I’lie  functions  invedveel  here 
include : 

a.  land  ac<|uisilioii  l'oi-  reservoirs,  recreation,  wihllife 
and  other  purposes ; 

h.  soil  conservation,  forcstalion,  and  olliei*  land  Iri'af 
meld  mi'asures ; 

e.  (list rihiilion  of  municipal,  industrial  and  irrif'ation 
water  suppli(*s,  and  of  hdyroclc(*tric  power; 

d.  esiahlishment  and  enforcement  of  w'lder  (piality 
standards;  (piality  monilorin;.C ; reirulation  of  etiluent 
disediai'f'es ; 

e.  estahlishmeid  of  Hood  warninii:  systems.  Hood  plain 
/oiling,  and  other  Hood  damai’e!  avoidance; 

f.  control  of  withdrawals  and  diversions  from  surface 
and  f^i'ound  water  sources; 

jr.  ground  water  reehartfe  and  de\  elopment ; 

h.  channel  dr(*dirinif  and  st rai.uhtenins;'. 

,').  Co-ordination  l*r(ijj;rams  of  I''('deral,  Stat(*,  local,  and 
I)i*ivat(*  aKcindes  musl  he  made  l(t  operate  in  harmony  if 
flu*  full  value  of  these  efforts  is  to  Ik*  i(*ali/,e(l.  Tin*  [ireji- 
aration  of  an  annual  financial  summary  (if  ,-dl  water  pro- 
grams, and  an  annual  water  use  and  supply  hudg(*t  will 
a.ssist  this  co  ordimdion. 

().  |{e|ir(*senlalion  and  lufoiiuatimi  Tlu*  iutci*(*sls  of  the 
Hasin  with  respect  to  water  resources  administration  will 
m*(*d  to  Ik*  repri'senlcd  hcforc  govi'i  nmciit  agenci(*s,  private 
groups  or  p(*rsons,  and  g(*m*ially  in  the  puhlic. 


American  Experience  in  River  Basin  Organization 

On  tli(“  lcv<‘l  llic  r((si)otisil)iliti(‘s  for  various  water 

resources  fuiielioiis  al  e dispei'sed  widely  aiiioiiir  iiiaiiy  ageii- 

eies.  'I'liis  lias  1 a lai'i^cd  of  iiivestieatioii,  analysis,  and 

reeoimiieiidalioii  I'or  iiiaiiy  years.  l)(‘s|iite  tliese  many  stud- 
ies and  eoniiiiissioiis,  few  recoiiiniendations  have  been  ap- 
plied and  little  reorLrani'/.al ion  aeeoinplislied.  Given  tliis 
disinelinal ion  for  reoiiiaiiization  on  the  Federal  level,  there 
are  three  pnssihilities  for  the  Delaware  Hiver  Hasin  using 
e.xistiiie’  types  of  meelianisuis  for  FnU  ral  water  resources 
adiiiiiiisi  rat  ion. 

d’he  first  would  he  to  use  an  existing  ]<’ederal  agency,  the 
Corps  of  I'higiiieers,  since  it  has  the  broadest  scojie  of  action 
as  far  as  (>asteiii  ri\'er  basins  are  eoiicenied.  This  possiViil- 
ity  is  rejected  on  llii'  basis  of  the  organizational  structure 
of  the  Corps,  the  functional  orientation  of  till'  ('orps,  and 
past  history  of  its  adiiiiiiist rative  responsibility. 

'I’lie  second  would  he  to  utilize  an  inter-agency  coniniittee, 
similar  to  those  in  the  .Missouri  and  Columbia  Basins.  The 
record  is  clear  with  respect  to  this  possibility.  With  regard 
to  the  planning.  de\'elopinent,  and  adminisi  ration  of  water 
resources,  the  inter  agency  mechanism  leavi's  much  to  ho 
desired.  The  most  publicized  product  of  such  an  orgaiiiza- 
tioii,  the  I’ick  Sloan  plan  for  the  .Missouri  Basin,  on  objec- 
tive iuialysis  appears  to  be  nothing  more  than  a division  of 
construction  responsibilities,  rather  than  an  iiitegralcnl  jilan 
for  basin  water  resources  development.  Widespread  disa- 
greement and  disillusioiiiiKMil  with  the  inter-agency  di'vice 
is  evidenced  by  the  many  and  variefi  attemiits  to  ostalilish 
somrdliing  difTerent.  It  should  also  be  noted  that  such  com- 
mittees have  not  achi(‘\(‘d  integrated  operation  of  a total 
wafer  resources  [irogram. 

d'lie  third  possibility  on  the  b'eileral  h‘vel  would  be  to 
establish  a seiiarale  regional  agency  reporling  directly  to 
the  I’residenI,  similar  to  the  'Peniiessee  Valley  Authority. 
.\s  a regional  water  resources  agency  and  as  the  only  exist- 
ing example  of  this  possibility,  merits  objective  con- 

sideration. 'rV;\  has  emphasized  a regional  focus  and  eon- 
seipieiitly  the  people  in  the  .area  consider  it  a local  agency. 
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It  cliose  to  work  tlirou^ijli  tin*  existing  governmental  meclia- 
nisnis,  rather  tlian  beeominu:  a super-state.  In  so  doing,  it 
.stimulated  loeal  aTiil  State  agencies,  mai\y  of  which  were 
dormant  or  non-e.xistent  at  the  time  of  its  origin.  By  focus- 
ing on  regional  problems  even  though  a Federal  agency, 
and  hecoming  knowledgeable  about  local  conditions,  it  at- 
tained a competence  on  functional  problems  in  the  region, 
such  as  forestry,  greater  than  the  Federal  agencies  in  the 
same  functional  jirograms. 

I)es]iit(‘  this  record,  the  general  acclaim  it  has  received 
for  its  outstanding  technical  job  -especially  oiitside  the 
country,  and  the  cooperation  and  sup)»ort  it  has  engendered 
from  the  local  and  State  go\-ernnicnts  in  the  region,  TVA 
has  not  been  successful  in  building  a political  base  sufficient 
to  ensure  its  general,  conlinuons  support  at  the  national 
lev(d.  d'his  result  Miggesls  caution  with  respect  to  wholly 
Federal  I'iN’cr  basin  organizations. 

'ruridng  now  tf)  State  (d'foi  ts  in  tiuf  water  resources  tield, 
th(“  I'cconl  shows  their  efforts  to  ha\’c  been  )iooi'.  Xo  Stat«* 
deitartmcnt  lias  prepared  a compri'lK'iisivc',  mult iple-])ur- 
pose  |ilan  for  a rive?'  basin,  with  the  possible  exception  of 
the  California  hepartnnmt  of  Water  lf(*sonrces  in  its  cur 
rent  cITorts.  State  programs  in  water  resource's  have*  bee'ii 
limiteel  geni'rally  tei  a single'  fune'tiem  anel  eefte'ii  tei  a segment 
eif  that  fune'tiem,  as  for  e-xfimph',  jiassing  em  the  epiality  of 
public  water  su[)plie'S  eir  the  re'\-ie'w  e>f  filans  eh'velojie'el  by 
Fe'eh'ral  agencie's. 

I'erhaps  the  nmst  neitable  example  tee  elate  of  a Stiite 
age'iicy  in  the'  wetter  resemrea's  fielel  is  the'  Letwt'r  ('e)loraelo 
Hiver  Authority  e>f  Textis.  This  iigency  aelministers  ti  mul- 
tiple-pui|)e)se  preigram  iiie'lneling  hydropetwer,  lletetel  ceuitre)!, 
wtiter  supply',  irrigittiem,  rccreatieen,  anel  e'etnservtitiem.  The 
exte'iit  etf  its  preignun  varies  fremi  funediein  to  functiein,  with 
its  eleepest  invetlve-ment  bt'ing  in  jieiwer,  wlu're  it  gemenites 
beeth  hyeiro  anel  steam  e'lie'igy,  transmits,  marke'ts,  jtnel  elis- 
triliute's.  In  recreatietn  em  the'  edhe'r  hanel,  the;  1jC1{,\  merely 
make's  iirriingements  fetr  eelhe'r  iige'iieies  let  ele'velo])  and  op- 
erate' re'e'reatiem  ftie'ilil ies,  (Hhe'r  elTee'tive  intrastate  agen- 
cies, themgh  mue'h  meiii'  limite'el  as  to  functiems,  are'  the 
(iranel  Uive'r  Dam  yXulheirity  anel  the  Muskingum  Waterslie'd 


( 'i>iis»>rv;incy  District.  Tlii'  foniit'r  ruiicfioiis  f)iily  with  ro- 
^ijard  to  power,  tlic  latter  tlood  eontrol  and  recreation. 

;\11  three  of  these  intrastate  aireneies  evolved  under  spe- 
cial conditions  and  their  capital  iiivestinents  were  linamted 
larjjely  with  l'\'d»o’al  money.  'I'lie  eomhination  of  ilepression 
• lays  and  c.onsecpient  neeil  for  spendinu;  outlets,  flood  dain- 
afje,  and  stratee;ic  rei>iesetitat ion  in  Confrress  brona;ht  about 
the  IjCitA.  The  same  first  two  factors  spawned  the  Mus- 
kinu:nin  District.  These  factoi.s  sneji^est  that  none  of  these 
ai;eneies  j)ro\  ides  a s^ooil  exatnple  of  what  a multiple-pur- 
pose State  water  resources  ae:en(;y  niieflit  be. 

in  the  Delaware  Basin  states,  there  are  certain  significant 
activ(‘  proicrams  in  water  resources,  such  as  those  of  the 
New  York  Bower  Authority,  the  Bennsylvania  Department 
of  Forests  ami  Waters,  and  the  New  Jersey  Dei)artment  of 
Conservation  and  Fconomic  Develoiunent.  In  no  one  of 
these  states,  however,  are  the  function  of  water  resources 
ailministiatioii,  as  described  herein,  performed  by  a single 
water  agency. 

The  reasons  for  limited  State  action  are  api)arenf.  First, 
th(‘r<!  is  in  gemnal  a paucity  of  leadershii).  Second,  there 
is  a lack  of  ade«piale  dcpartmeidal  organization.  Third, 
there  are  inadtspiate  tinancial  resoui'ces.  Fourth,  the  states 
are  limited  in  geographicad  jurisdiction.  For  State  depart 
: meats  in  the  east  this  last  is  an  uncon(|ucrable  hurdle,  since 

j all  the  major  rivers  in  the  (uist  drain  moia'  than  one  slate. 

; Attemiiting  to  surmount  the  limitation  of  State  bounda- 

1 lies  in  interstate  river  basins  has  logically  led  to  interstate 

action,  primarily  through  interstate*  compact  agencies.  But 
' the  reciird  here  is  clear  also.  'I'Ik*  interstati*  compact  has 

I not  been  piodiictive  of  either  broatl  water  programs  or  of 

iaelmiiiistralive  struid.ures.  'I'herc  is  no  case  of  a broad  water 

program  administered  by  an  interstate  agency. 

'I’ht*  primary  examples  of  interstate  compact  activity  in 
; water  resources  ai'c  in  the  tield  of  water  pollution  in  the 

east  and  in  water  allocation  in  the  west,  the  latter  being  an 
ev(*n  more  limited  function  than  the  former.  The  Interstate 
Sanitation  (’ommission  (New  York,  .New  .lersey  and  Con- 
neetieul)  and  the  Ohio  Kivei-  \'alley  Sanitation  Commission 

if 


iiif  fxi'cllciit  (‘X!uni)l<‘s  of  sinfj;lo-imr])OS(!  interstate  water 
aii:(‘iicies.  In  the  Missouri  liasin  where  a i>road,  interstate 
eonipael  water  resourees  ageney  has  been  ijroposed  and 
diseussed  at  length,  th(>  jnoposal  has  lieen  dropped  because 
of  lack  of  interest  on  the  part  of  the  states. 

Legal  Bases  for  Water  Resources  Organization 

Four  legal  bases  for  regional  organization  exist:  (1) 
executive  ordei's  or  agreements;  ('2)  (larallel  Stale  statutes; 
(:i)  Federal  statute;  and  (4)  inleistato  compact.  Experi- 
e)ice  with  the  first  two  indicates  their  imideijuacy  and  in- 
effectivcuiess  in  I'egard  to  the  I'ange  of  functions  an  agency 
for  water  resources  administration  must  perform. 

The  third  basis,  the  Federal  statute,  meets  the  criterion 
of  adeiiuate  powrn's  more  than  any  other  legal  basis.  It 
also  makes  available,  at  least  theoretieally,  all  the  linan- 
cial  resourees  o(  the  Fedeial  (Jovernment.  Its  advantages 
are:  (1)  sunieient  geogra|)hic  jurisdiction  ; (2)  i>erraaneuce ; 
(M)  ailaptation  to  change;  (4)  adeijinitc  |)oweis;  (h)  fiscal 
;id('(|uacy;  and  (ti)  sunici('nt  prestige  and  possibilities  for 
littiiig  into  the  framework  of  k'l'dri  .'lli^^m. 

'Pile  iiiferst:de  com)iacf  likewise  proviiles  a legal  basis 
that  meets  the  test  of  adequate  geograidiic  ri'ach.  Legally 
all  powei's  available  to  the  st;ites  individmdly  an>  :ivailable 
to  them  colh‘ctively  through  the  eomi'acf.  Generally  in 
iiili-rstate  conqiaet  negotiations  tadalingto  w;iter  |•('S()ufces, 
there  is  l''ederal  |•el)res(>ntation.  On  some  of  tin*  :igencii's 
estal>lishe<l  by  such  compacts,  Fedei'al  i-epi-eseidat ion  is 
iieeordeil  Voting  rights,  d'he  reeoid  of  many  compact  nego- 
tiations reveals  a strong  interest  in  trying  to  make  the  com- 
p.aet  :m  instrument  for  experimeidation  with  new  forms  of 
governmental  organization. 

'Phere  is  no  guide  for  the  extent  of  Federal  partiei|)ation 
in  interstate  comp, act  agfuicies.  Thi-re  is  no  decision  by  the 
Supreme  Court  in  this  regard,  (tertaiidy  thiu'e  is  and 
^hoidd  he  muidi  leew;iy  in  discussing  the  possibilities,  always 
ri'mcmhering  the  existing  par;imoimt  position  of  the  n;i- 
tioind  coviMiiment.  Despite  the  nonexistence  of  any  full 
lledgecl  pi'ceedeiit  for  multiph'  purpose'  pl;mning  and 
development  by  ii  eompacf  agency  with  or  without  l''edi'ral 
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parlici))alioii,  tlu'  iiitcr.slatc  ('((iiiiiact  l■('lllaiIl.s  tlio  IiC.'t 
vcliicif  fur  Statu  part luipatioii  in  the  adininisti-atioii 
iiitui-wtatu  water  ru.suiiruus. 

Ml'  nutu  is  iiuuussar\  on  tlic  role  of  tliu  couils  in  inter- 
state watei'  re^oarees.  The  Sni)fenie  ('ourt  is  not  a plannir.;; 
and  as!  iinist rative  aeeiiey.  'I’he  issue  at  point  is  not, 
■‘wliieh  States  sliall  ^I't  how  much  svatei,”  hut  rather,  “lio'.v 
ean  the  water  resouri'.es  best  he  used”?  d'he  judieial  proeess 
has  been  used  to  answer  tlie  forna'i',  hut  is  not  ainenalde  to 
answei'  tile  second  ipiestion.  Wational  answers  to  it  ai-e 
far  more  likel>  to  ■-tein  from  the  administ rati\’e  process, 
jriveii  an  adi'ipiate  administrative  ac'i'iiey. 

Xeitlier  leiial  foundation  nor  form  determines  the  sae- 
cess  or  failure  of  a hasin  water  resources  organization,  TliC 
level  of  government  taking  action  ajipears  to  he  a good  deal 
more  important.  In  almost  all  siguilicaut  hasi\i  develop- 
ments th(‘  Federal  (lovernment  has  heen  active  in  jiroviding 
a legal  base,  establishing  an  agency,  and  contributing  all  ov 
a large  part  of  the  funds,  'riu'  reasons  for  this  are  not  !ai 
to  seek,  'ria;  I'k'deral  (iovernment  has  the  jurisdictional  ami 
legal  competence  for  the  job,  the  ability  to  lake  a hroed 
view,  and  the  resources  adeiiuale  to  the  task. 

This  is  not  to  say  that  there  are  not  dilliculties  facing  a 
l’'(‘deral  regional  agency.  One  possible  dittieulty  wouUl  be 
in  gaining  co  operation  cd'  local  and  Stale  agencies.  Th;:, 
this  is  not  necessarily  a inoblem  is  eviilenced  by  TN’ A’s  sic 
cess  in  this  regard.  A second  dillieidty  would  stem  from 
unco ojierative  and  resisting  Federal  agencies  and  tiieiv 
client  groups.  A third  is  that  the  prevailing  eoiigressioiiai 
structure  does  not  aecoril  representation  to  a regional 
agency,  that  is,  an  agency  that  has  no  lecognized  geograpi.- 
ieal  base,  (iovernors,  city  councilmen,  eungressiuen  all  ov.  e 
loyally  to  areas  other  than  river  basins.  Xatioiial  siippon 
for  a n-gional  undertaking  is  slow  to  form  ami  ipiivk  to 
dissolve,  while  Slate  and  local  suiifiort,  even  if  it  could  oe 
fasliioneil,  is  not  alone  sullicient  as  a political  base  Im 
regional  agency.  Such  a base  must  he  conslrucli'd  in  lla 
< 'ongress,  and  Slate  and  local  oHieials  are  not  u|i  to  tlct 
responsibility.  The  I’ailuie  of  T\','\  to  develop  coiit iiiuons. 
general  support  on  the  national  level  illiisl  rales  thls 
probleni. 
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Financing  Water  Resources  Administration 

Fundiimcntal  to  oslalilisliinj;’  an  agoui'y  lor  water  re- 
sources aiiniiiustration  for  tlu‘  Delaware  Ki\er  Jiasiii  is 
adeciuate  liuaiiciiig.  Without  sueli  liuaiiciiig  an  integrated 
ami  efiicient  administration  will  founder. 

Not  only  will  funds  he  required  for  the  major  structures 
such  as  reservoirs,  |>ii)eline.s,  and  jjower  plants,  hut  also  for 
staff  and  facilities  to  carry  out  the  many  operating  pro- 
grams di'sci'ihed  in  the  tliscussion  ol  1 unctions,  d’hese  in- 
clude such  programs  as  water  (piality  monitoring  and 
enforcement,  recreation  ])lanning.  Hood  damage  reduction 
activities,  operating  the  system  of  structures,  public  infor- 
mation, and  research  (jf  various  tv])es.  in  addition,  rela- 
tively large  sums  will  he  recpiired  in  order  to  acspiiie  lands 
for  fntur(“  I'estuvoir  sites,  in  order  to  prevent  eeonomic 
development  thercam  which  would  make  future  use  of  such 
sues  for  reservoiis  eeonontieally  infeasihle.  Likewise,  lands 
around  resei  voirs  must  he  aeqiiire<l  if  ilc  ;;i;ivimum  recrea- 
tional values  ai'(‘  to  he  ohtained  fiom  recreation  (hwelop- 
menf.  In  the  e;irly  years  of  I he  existence  ol  a Delawai  e 
Dasin  water  resourei‘s  agem;y,  the  funds  requirt'd  for  the 
jitrency’s  stall'  alone,  exeindim;'  any  eapitid  fnmls,  might  he 
on  the  ordt'r  of  H-oOlkOOO  to  $l.lH«),tin()  annually. 

.11  considering  .■^ouree.s  of  fund>.  it  i-  as-umed  that  the 
ohjective  of  a government  agene\  i-  to  |irovide  services  to 
the  jieople  with  maximum  I'conomie  and  soci;il  elliciem'j’.  To 
achieve  such  a goal,  foiii’  basic  ••planks”  are  suggested  for 
a tinancial  program,  k'irst,  the  -mirees  of  funds  shouhi  he 
iliversilieil.  No  one  gi'oup  in  the  population  should  have 
to  shouMer  an  excessive  share  of  the  tinancial  burden. 
Further,  the  costs  allocated  to  an>’  particular  group  shouhi 
hear  some  I'elalion  to  the  ht'nelil-  received.  In  comjiuting 
henefits  to  he  deriveil  from  water  resources  development, 
a delinite  exprt'ssion  of  willingness  to  pay  will  serve  as  a 
cheek  on  such  I'omputations.  Second,  the  control  of  funds 
for  water  re~ources  administration  should  he  cent rali'/.eii 
iii'ofar  as  possible,  in  the  hands  of  a single  agency.  Disfier- 
sioii  of  control  of  tiinds  tends  to  breed  inefliciency,  unde- 
sirable allocation  of  re.sources,  and  .something  less  than  the 
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iinitil  desiiiilili'  ilf\(  l()jiiiu'Ul.  'I'liird.  it  is  iiiiprufiiiaU'  lof 
till-  al  ( luvi’i'iiimiit  to  pioviilc  liinds  lliat  ai'c  sidijcct 

to  it  iiicasiirc  of  Stale  or  ivnional  eonliol.  I’licedi  iiee  for 
lliis  exists  in  various  u;ranl  iii-aid  pronraiiis,  liiirliway  ju'O- 
tcrains,  social  welfata'  programs,  elc.  l■'ollrlll,  lliere  sliould 
lie  a liigli  deijrcM'  ol'  llexihilily  in  llie  application  of  revenues 
to  water  re.-onrees  programs  in  llie  Ifasin.  'I’lie  rapidly 
eliaiieini'  <’liaraeler  of  llie  liisrldy  iirhan  industrial  area  in 
and  adjacent  lollie  Itclawarc  Ifasin  results  in  a continuously 
eliantriiiLT  complex  of  water  denianiN  I'ixiiii;-  irrevocalil)’ 
tile  Uses  to  wliieli  certain  fund'  can  lie  pul  will  iireelnde  the 
hc't  adniinisi  rat  ion. 

HelVire  enunicral ill'..;  speeilic  'oiirec^  of  funds,  one  aspect 
of  economic  analysis,  namely  reiniliursenieni,  requires 
elarilieation.  There  are  two  iilliinale  ,'onrees  of  funds  for 
jilannine;,  developim;-,  and  operalinu;  a eovei  nnicnlal  water 
n*sources  .system  the  'jein  ral  piiMic  and  the  direct  user. 
In  the  lirst  ease,  a '.^o\-ernnic  iilal  unit  I’ederal,  Stale,  local 
— provides  Ihe  funds  williiiil  anticipation  of  any  repay- 
ment. Such  pid'.'p  ams  are  Unowii  as  non  i cimhui  sahlc.  'I'lie 
rationale  in  this  case  is  llial  the  heiielits  are  widespread, 
”:eneral,  and  that  it  is  in  the  piililic  in1ei-e.‘;t  to  expend  fiiiulK 
for  sueh  water  proyMaiii-'.  In  llie  latter  case,  recardles.s  of 
the  source  of  Ihe  original  funds  lor  inva  stmeiil  the  Govern 
inent,  or  private  enterprise  Ihioie.di  the  niarkcl  Ihe  funds 
are  to  lie  repaid  hy  Ihe  hcnelicia  rie,  or  direct  users.  Such 
programs  ;u  e termed  reinihu i '.ihle 

I’oteutial  sources  of  fund'  for  water  le  ources  adiuini' 
Iration  in  Ihe  Del;  ware  Ki\er  l!a-in  are  listed  and  discussed 
in  the  following  p.ii  lerapli' 

I.  A iijiropriat ion.'  from  t'le  Federal  (lovernnient  for 
water  programs  foi  \ hich  the  Federal  (ioverninenl 
traditionally  has  as'ii  ned  major  responsihility,  i.  e., 
Ilood  control,  navieal ion,  pollnlioii  ahalenieni,  up- 
stream watershed  pro  eclioii  and  various  watc''  data 
collection  pron'iains.  ,Siich  approiirialions  could  he 
made  on  a himp  slim  ir  an  annual  hasis  I , either  a 
Federal  or  iiilersiale  aeeiicv . Fi  ecedenls  foi-  i-ranis 
from  the  l•'ederal  tloveriimenl  for  di'hursement  hy 
other  than  Federal  au'encies  do  exist,  hhirlher,  lec;is 
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latiou  i urii'iili\-  hi'inji:  cimsidcnMi  in  ()on<>ress  for 
tiroiidi'iiiiiir  llii.s  pi oct'diirc. 

‘2.  Potential  apjHopriatioiis  from  the  Federal  Ooverii- 
ment  foi'  water  jirofrrams  wherein  the  national 
responsihility  appears  to  be  expanding,  i.  e.,  water 
supply,  reereafion,  and  low  flow  augmentation. 
Recent  legi.slation  now  enables  Federal  agencies  to 
include  provision  for  water  supjily  storage  for  future 
use  in  Federal  developments  wherever  assurance  is 
made  that  the  cost  of  such  storage  will  eventually 
be  repaid.  The  procedures  to  carry  out  this  new 
legislation  have  not  been  defined  as  yet.  With  respect 
to  recreation,  Federal  practice  in  the  past  has  been 
to  provide  funds  for  minimum  facilities  in  connection 
with  most  Federal  reservoir  developments.  How 
ever,  there  is  a trend  towards  increasing  non-reim- 
bursable  Federal  contributions  for  recreation  de- 
velopments. Again,  this  “emerging  responsibility" 
is  in  a state  of  flux.  Legislation  has  been  introduced 
to  include  low  flow  augmentation  as  a primary  func- 
tion in  water  resources  development  for  which  costs 
may  l>e  incurred,  fi'o  the  extent  such  costs  f)rovide 
benefits  which  ar(*  wiilcsfiread,  general,  and  accrue 
to  non-identifiablc  beneficiaries,  the  legislation  pro- 
vides that  such  costs  tnay  he  borne  by  the  Feileral 
Government.  No  action  has  been  taken  on  this  legis- 
lation as  yet. 

.3.  Aj)})rofiriations  from  the  various  State  tJovernments 
in  the  Hasin.  Such  apfuopriations  couhl  bo  annual 
or  lump  sum  ;ind  in  whatever  magnitudes  decided 
U[)on  or  agreed  to  by  the  states.  Fxisting  water 
programs  of  tin*  stales  indicate  that  the  sfat(>s  are 
willing  to  ex|)cnil  funds  in  this  field.  Further,  the 
approval  of  the  Incodcl  plan  by  three  of  the  four 
Hasin  states  indicated  willingness  to  undertake  some 
financial  responsibility. 

4.  Sale  of  eml  i»r<»<lucts  of  water  resources  devedopment 

(a)  Sale  of  municipal  and  industrial  water 

I’erhaps  the  most  important  long-range  economic 
objective  to  he  -eiAed  by  wat(>r  resources  de 
velo|iment  in  the  Delawaic  Hasin  is  that  of  pro- 
\ iding  muni<Mpal  and  industrial  water.  However 
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at  the  [iresi'iit  time,  aii<l  for  the  iioxl  one  or  two 
(lei'adfs,  there  a]>|)ears  to  l>e  no  sienilieant  market 
for  mimicipal  ami  imlastrial  wat<0'.  Until  the 
demand  for  siic-h  water  deve]o[).s,  no  major 
revenues  can  he  expected  from  this  source. 

(b)  In  the  early  years  of  water  resources  develop- 
ment atid  integrated  administration  in  the 
Delaware  Basin,  tlie  major  source  of  revenue 
from  the  sale  of  an  end  product  appears  to  be 
hydroelectric  power.  Th(>  demand  for  power  in 
tlie  Delaware  Busin  itower  marketing  area  has 
been  estimated  to  double  by  1980.  As  a conse- 
quence, large  exj)ansion  of  power  facilities  will 
be  necessary.  In  the  main,  such  expansions  will 
come  through  construction  of  large  thermal 
generating  units.  Such  units  achieve  their 
optimum  efficiency  when  oi)erated  continuously. 
As  a coiisequence,  there  is  a need  for  some  flexible 
source  of  power  which  can  handle  ru]iid  varia- 
tions in  a power  load  demand.  Hydropower  meets 
this  requireiiK  at.  Although  there  appears  to  be 
oidy  a small  amount  of  conventional  hydiopower 
which  is  ccoiimnically  feasible  at  the  [U'esent 
time,  there  ap])ears  t<i  he  a signilieaid-  pumt)ed- 
storag'c  potential  in  the  Hasin.  Such  potential 
would  find  its  maximum  utiliz.alion  as  peaking 
power.  If  pump<‘d  storage  hydro|)ower  can  be 
produc.ed  at  costs  less  than  (he  value  of  such 
pow('i-  to  lh(‘  users,  a potentitd  source  exists  for 
ti(‘t  reveniK's  to  !i  Basin  agency,  if  the  agency  can 
sell  the  pow('r  for  tlu'  maximum  going  rat(‘.  Such 
a rate  would,  of  necc^ssity,  bo  (‘stahlislu'd  by  bar- 
gaining with  the  users  which,  in  the  Delaware 
Hasin  jiower  marketing  aiaui,  would  be  the  inter- 
connected grill,  or  individtjal  [>rivate  utilities. 

If  the  pow<‘i’  facilities  were  installed  by  a Federal 
agem  y,  the  ))ower  output  woidd  have  to  be 
mai'ketcd  in  accord  with  presi.mt  b'cileial  (lovern- 
ment  |iolicies.  These  policies  include  the  jircfer- 
ence  clause  and  the  reipiii'einent  that  rates  be 
set  at  the  cost  of  producing  the  ])ower.  As  far 
as  the  preference  clause  provisions  are  con- 
cerned, these  i‘o\ild  l>e  met  i)y  various  wheeling 
and  lirining  agreements  with  the  private  utilities, 
such  as  tliose  negotiated  by  tin'  Southeastern 


I’owci'  A(lmiiii>t I'iitioii.  'rill-  si'CoikI  ))olicy,  i,  e., 
soiling-  povvcr  al  I’osI,  would  of  foiirso  liavo  to  Ix' 
inodilicd  if  aii)'  net  rovcmic  wore  to  lie  available 
to  tlie  Basin  a^'cncy.  A |)riniaiily  intcrstato 
aii-eney,  would  not  have  to  a<lhero  to  Federal 
(lovermiient  jiolicies  willi  resjiee.t  to  (lie  niarket- 
iiij,'  of  iiower.  With  the  di'inand  for  hydropower 
likely  to  he  the  laif^'est  in  the  next  20-lio  years,  an 
interstate  adeney  eoidd  adopt  siich  marketing 
polieies  as  would  o])tiinize  its  net  jiower  revenues. 

(c)  Traditionally  eliarecs  lor  the  use  of  recreation 
facilities  have  been  niininial  and  far  from  suf- 
licient  to  co\i  r even  the  operation,  maintenance, 
ami  replacement  eo.-ts  id'  reeieation  facilities 
themselves.  llowe\ei-,  a basin  mceney  could  and 
shouhl  ex\ierinieul  with  different  pricimc  jiolicies 
for  recreation,  in  order  to  ascertain  what 
revenues  niiiihl  hi'  available  from  this  source. 
Such  jiolicies  should  he  Ilexihle  auil  vaiied  to 
meet  dil'fereni  eoiidilioMs  and  different  needs. 
Three  lexcnue  .coals  with  reuard  to  reereation 
can  he  de/ineil : 

(1)  (thtain  revenue'  'Ullieieiit  to  cover  all  ujit'r- 
atiiiL''  maintenance,  and  rcjilacemeut  costs 
of  recreation  facilities;  (21  olilain  revenues 
sullicient  to  cover  the  above  jilus  the  cajiital 
costs  of  recreation  facilities;  and  (.'!)  obtain 
revenues  .'unicicnl  to  cover  the  above  jilus 
some  eij  id  table  jiorl  ion  of  i lie  costs  of  jointly 
Used  facilities  in  mnltijile  jnirjiose  water 
develojiments,  i.  e,,  dams,  i-eservoii's,  access 
roads,  and  the  like.  In  time  it  may  he  jios- 
silile  to  attain  the  (irst  and  second  coal  hut 
it  ajijiears  hiirhly  unlikely  that  the  third  goal 
will  ever'  he  aehieved. 

Withdrawal  ('harc'es.  The  possibility  of  ohiaining 
revenues  by  levying  charges  on  water  withdrawals  in 
the  Basin  should  he  considered  carefully  by  a water 
re.sources  administration  agency,  'riiere  are  two  le.gal 
liases  for  making  such  charges.  The  (irst  i-elies  on  the 
conc.ejit  ol'  jirivute  heiieiit.  I'he  rationali'/.ation  here 
is  that  an  inijirovemeiit  in  water  sujijily  vields  vvide- 
sjircad  indirect  and  secondary  lienctits  over  and  above 
the  benefits  to  the  direct  usi'i'.s.  .Such  a techniijue  is 
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cai'iiod  out  thfoiiifli  n t’ofmatioM  of  some  sort  of 
special  district  sucli  as  a water  r(‘clainatioii  district, 
a Mood  coiiti'ol  district,  an  irrigation  distric.t,  a sewer 
district,  and  tlie  like,  and  tlie  assessment  of  all  prop- 
erty in  tlu'  (list)ict,  ro^ardli^ss  of  the  extent  of  watei' 
use  on  eaeli  luoiierty.  Such  an  api)roac,h  conceivably 
could  he  ai)plied  in  the  Delaware  Basin.  However, 
assessment  on  the  basis  of  j)i-operty  hears  no  neces- 
sary or  direct  relation  to  tin;  benefits  from  the  use  of 
water.  The  second  basis  rests  on  the  conccf)t  of  social 
damage.  In  this  ease,  the  rationalization  is  tliat  all 
water  is  for  juihlie  >ise  and  henelit,  and  that  any 
ilamaRe  to  such  waters,  hrousht  about  by  an  indi- 
vidual user — industrial,  itiunicipal,  oi-  whatev'cr — 
shouhl  he  yienalized.  The  method  would  be  to  make 
a charge  for  all  water  witlnli’awals.  ( 'haiges  would  be 
based  on  magnitude  of  withdrawals,  time  i>attern  of 
witlidrawals,  and/oi'  (piality  of  ellluent.  One  direct 
benefit  of  such  an  approach  would  he  that  the  charges 
imjiosed  would  discourage  wasteful  water  use. 


Structure  for  a Delaware  River  Basin  Administration 

Kxisting government  in  the  Delaware  basin  is  not  adajjted 
to  the  administratioti  of  an  itdegiated,  ha^in-wide  water  re- 
sources program.  State  and  local  politi(‘al  jurisdictions 
arc  conceinc(l  only  with  pieces  of  the  basin  and  cannot  act 
for  the  whole.  'I'lie  Fedeial  (iovernment 's  responsibility, 
though  ade(piate  in  sco])e,  is  restricted  to  a f(*w  sp(‘cified 
water  resource  functions.  In  cMVct  then,  there  is  no 
machiiKuy  of  government  to  meet  growing  wat(>r  j)rohlems 
in  a eompreh(>nsi\(“  fashion.  'I’he  need  is  for  a central 
ageticy  to  give  unified  administration  to  the  basin  water 
resources. 

It  is  suggi'sted  that  such  an  administration  should  be 
createil  in  two  steps.  The  first  would  be  a Federal  law  to 
create  a new  Delaware  River  Agency  for  A\h'der  (DRAW), 
which  would  be  a transitional  agt'miy  having  State  i-epre- 
sentation  along  with  the  Federal  (Iovernment.  The  second 
stej)  should  b(‘gin  wlnm  the  four  basin  slates  and  the  I'^cderal 
(Jovernment  have  establisiaal  by  itdcrsl.'de  compact  a new 
Delaware  River  Fommission  (DR(')-  'riiere  are  thiaa*  rea- 
sons for  t bis  phasing. 
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First,  the  speed  of  Fcideral  legislation  appears  to  he 
taster  than  the  time  recpiired  for  negotiating  and  ratifying 
a eoinpaet.  For  It*  successful  compacts  around  the  nation 
dealing  with  various  aspects  of  water  resources  administra- 
tion, the  average  time  was  eight  years,  nine  months.  The 
compact  to  establish  an  agency  with  the  powers  outlined 
here  is  considerably  more  comijlex  than  any  of  the  these 
coni[)acts.  However,  the  interstate  compact  recommended 
by  Ineodel,  passed  sevi-n  of  the  eight  legislative  houses  in 
the  tour  basin  states,  anil  failed  in  Idf),'}  ordy  in  the  Penn- 
sylvania senate.  1’here  is,  therefore,  a record  of  apprecia- 
tion by  the  legislatures  of  water  resources  needs.  In  addi- 
tion, the  Dehnvare  Ki\'er  Basin  Advisory  (’ommittee  has 
developed  and  maintained  a working  relationship  among 
the  chief  e.xecutives  of  the  basin  states,  and  the  cities  of 
Xew  York  and  Philadelphia.  While  Fedei'al  legislation 
olTers  the  possiliility  ot  getting  the  ncu'  ageniw  established 
fairly  jiromtitly,  the  process  of  negotiating  a compact  can 
go  forward  on  a |)repared  basis  without  delay. 

Si'cond,  it  seems  apparnit  that  the  main  linancial  source 
loi'  Helaware  develo[mieid  in  the  early  years  of  the  new 
basin  agency  will  be  tin*  b'eileral  tlovi'inment.  It  seems 
logical  that  Fongress  will  be  moi'e  willing  to  vote  money  for 
a Federal  agency  than  for  a non  Federal  one. 

I hiiil,  it  Would  be  impossible  as  well  as  undesirable  to 
avoid  broad  h’ederal  action  in  water  resources,  for  which 
there  are  many  precediuds.  On  the  othiM’  hand,  the  states 
traditionally  retain  some  ol  the  basic  water  resource  func- 
tions, such  as  ipiality  conti'ol  and  control  over  diversions 
and  withdrawals,  whose  immediate  inpiortance  will  grow  in 
the  years  ahead. 

Eitablishing  DRAW 

'Pile  eom|josition  of  DRAW  is  a matter  for  public  discus- 
sion and  ilebate.  It  should  have  Federal  re[)resentation 
appoiuteil  by  the  President  and  State  representation 
nominated  by  tin"  respective  (loveruors  and  appoiided  by 
the  President. 

it  might  be  felt  find  the  great  metropolitan  areas  ceider- 
ing  in  Xew  York  and  Philadelphia  should  be  reiireseided 
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oil  tilt*  agoiicy,  1-Mit  tlu-rc  aio  two  overriiiiiig  difliculties. 
Coiistitutiouully  tlu;  stiitos  have  sovoroignty  ovi;r  tlie  cities, 
ami  only  the  states,  not  the  cities,  have  the  legal  right  to 
enter  agreements  with  the  Federal  Government.  Secondly, 
the  metropolitan  areas  are  not  jiolitical  units.  The  New 
York  metropolitan  region  includes  suburban  counties  in 
New  York,  northeast  New  Jersey  and  a fringe  of  Con- 
necticut. The  Philadelphia  metropolitan  region  includes 
not  only  suburban  counties  of  Pennsylvania,  but  the  Camden 
area  of  New  Jersey  and  the  Wilmington  area  of  Delaware. 
It  is  patently  impossible  that  each  of  these  metropolitan 
complexes  could  have  a single,  formal  representative  on  the 
agency  board. 

It  is  most  important  that  the  commission  be  of  a manage- 
able size.  One  suggestion  for  its  comijosition  would  be  an 
agency  with  oiu“  I'chcial  I’oprescntativo  and  four  State 
representatives.  If  should  cause  little  disimte  that  the 
President  should  name  the  Fed(“ial  member  as  chairman 
of  DR.WV.  'I’lie  membership  of  DU.WV  nml  DRC  will  be 
resf)onsive  if  they  ai'e  subject  to  r('iiiov;il  b>'  their  individual 
appointing  and  nominating  autliorities. 

,Men\bers  of  DU.WV  or  DUO  might  recei\i*  anmnd  sala- 
ries, or  a per  diem  payment,  oi'  no  eoinpens.ation.  Ifotli  the 
b’ederal  ajid  more  often  tlii'  State's  interest  have  b(“en 
s(*rved  excellently  by  citizens  giving  theii  servi(‘es  on  jinblic 
boards  without  exjiectation  ol  comp(Misat ion.  Such  ap|)oint- 
ineiils  can  command  the  servic(-s  of  citi/.i  iis  who  would  be 
unable  or  unwilling  to  accej)!  full-time  paid  [tositions. 

Moth  DRAW  and  l)R('  are  conc<‘ivi'd  as  policy  bodies 
which  would  organize  and  operate  along  the  unitary  lines  so 
successful  in  ()i  ivat<‘  entm  prise  and  in  many  public  agencies. 
'I'he  agency  should  a|»j)oint  a gcmei'al  managei'  with  full 
administrative  powei's  to  employ  a statT  based  on  merit 
alone  with  salaries  high  enough  to  attract  talented  per- 
sonnel. Of  coiirs(>  an  annual  audit  of  accounts  wonhl  be 
rimiidatorv. 

EstablisliinK  DRC 

Till-  Presiileiit  and  the  Goveinors  of  Delaware,  Pennsyl- 
vania, N'ew  .lersey,  !uiil  New  York,  should  innnccliately 
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appoint  a study  coumiission  to  draft  and  submit  for  ap- 
proval an  interstate- bVdorul  compact  to  create  the  Delaware 
Kiver  Commission  (DKC).  Such  a temporary  commission 
might  need  a small  staff  and  budget  to  complete  its  studies. 

This  plan  should  meet  a warm  response  in  the  four  basin 
states.  If  any  states  are  capable  of  taking  the  lead  in 
creating  new  and  improved  administration  of  water  re- 
sources, it  should  be  the  states  of  the  Delaware  Basin,  which 
rate  high  among  all  the  states  in  co-ordinated  resources 
administration.  The  Council  of  State  (lovernments  has 
encouraged  the  states  to  move  in  the  direction  of  such  an 
interstate  compact.  There  are  ample  precedents  for  Fed- 
eral representation  on  such  an  interstate  Commission. 

It  is  fundamental  that  DRC  should  completely  replace 
DRAW,  with  a transfer  of  all  staff,  finances,  facilities  and 
powers  to  DRC.  The  transfer  will  be  simpler  if  (he  com- 
position of  DRC  is  (lie  same  as  DRAW.  Idiere  .seem  to  he 
tut  constitutional  or  administrative  reasons  why  such  a 
transfer  from  a basically  Federal  to  a basically  interstate 
agency  cannot  be  made,  altbough  this  aspect  will  doubtless 
receive  public  examination  and  consideration  in  the  Con- 
gress and  State  JjCgislatures. 

An  Intergovernmental  Advisory  Committee 

Consultation  and  co-operation  with  the  multitude  of  water 
interests  in  the  Delaware  River  Basin  recpiires  the  appoint- 
ment of  an  Intergovernmental  Advisory  Committee  (I AC) 
wliich  would  liave  rejiresentatives  of  the  public  and  of 
national,  State  and  local  water  resources  agencies,  water- 
using industries,  water-interest  groups,  labor  and  agri- 
culture. 

Tbe  I.\C  should  bo  a (piasi-iiublic  body  rendering  impor- 
tant advisory  and  auxiliary  services  to  the  basin  agency. 
Nearly  all  the  jjresent  water-related  ])rograms  in  the  basin 
are  making  positive  contributions  to  better  water  use.  Any 
development  program  for  the  basin  water  resources  should 
continue  not  oidy  uninterrupted  but  improve  the  existing 
program.s  in  agriculture,  forestry,  fish  and  wildlife,  small 
watershi'<ls  and  soil  conservation,  local  flood  control  struc- 
tiiies,  water  .supply  systems,  sewage  disj)osal  i)lan(s,  and 
recreation  developments. 


Powers  of  a Delaware  River  Basin  Administration 

A responaible,  central  agency  such  as  DRAW  or  DRC 
can  give  unified  administration  to  a basin  water  program 
only  if  it  has  necessary  powers. 

Research  and  Data  Collection 

Tt  is  not  the  objective  of  DRAW  or  DRC  to  supplant 
activities  of  Federal,  State  and  local  agencies.  But  data  on 
water  resources  from  various  agencies  with  programs  in 
the  hasin  need  to  be  continuously  compiled  and  correlated 
to  provide  an  over  all  picture  that  will  always  be  current. 
There  is  no  central  point  where  this  is  done  at  the  present 
time.  In  addition,  there  are  gaps  in  the  necessary  knowledge 
of  such  matters  as  ground-water  movement  in  the  hasin, 
industrial  water  technology,  and  the  relation  between  water 
demand  and  jirice.  DRAW  or  DRC  should  have  the  power 
to  obtain  special  studies,  advise  and  consult  existing  agen- 
cies, and  gatlier  scientific  information  for  the  development 
of  the  Delaware  River  Basin. 

Planning 

DRAW  or  DRC  should  have  the  power  to  provide  the 
over-all  plan  and  incorporate  existing  and  future  i)lans  of 
other  luiblie  as  well  as  private  agencies  into  its  j)lan  to  best 
.serve  the  beneficial  juirposes  of  all  related  development  of 
walei'  and  laud  resources  in  the  basin;  to  review  and  evalu- 
ate existing  and  future  projects  and  programs  both  during 
design  and  after  completion. 

Each  year  there  should  be  prepared  a water-use  budget 
and  a financial  budget,  consistent  with  the  comprehensive 
plan  and  clearly  showing  the  relationship  between  current 
activities  and  proposals  for  the  future.  These  budgets 
should  be  drawn  in  close  co-operation  with  other  i)ublic 
and  private  agencies  and  j^rincipal  water  users.  The  finan- 
cial budget  should  be  divided  into  current  and  capital 
sections. 

Deiigning,  Building,  Operating 

DRAW  or  DRC  should  have  over  all  control  atid  super- 
visory authority  over  all  structures  affecting  water  re- 

21 


sources  in  the  basin  regardless  of  the  operating  agency  in 
ai>y  particular  case. 

The  plans,  and  policies  of  DRAW  or  DRC  should  be 
controlling  in  case  any  oi)eration  of  an  existing  project 
or  plan  for  a j)roi)osed  jirojcct  is  deemed  to  have  a sub 
stantial  adverse  alfect.  All  possible  means  of  negotiating 
conflicts  sbould  be  employed,  but,  failing  in  this,  the  agency 
should  be  aide  to  seek  enforcement  of  its  rulings  in  the 
courts. 

It  is  not  necessary  that  ownership  of  existing  structures 
be  obtained  in  the  immediate  future,  but  as  the  demands  for 
water  increase,  negotiations  can  be  undertaken  and  super- 
vising arrangements  made  to  implement  the  power  of  the 
basin  agency  to  integrate  all  of  the  water  control  structures 
in  the  basin.  Incident  to  this  power  DRAW  or  DRC  should 
be  authoiized  to  acquire  proj)erty  l>y  purchase  and  eminent 
domain,  particularly  to  reserve  land  at  reservoir  sites  for 
I'ecrcation,  fish  and  wildlife,  and  watershed  management 
jiurposes  until  funds  are  available  for  dams  and  related 
facilities.  It  slioidd  negotiate  agreements  with  State  and 
local  bodi(‘s  for  administration  of  these  functions. 

Quality  Control 

lUtAW  or  should  have  power  to  collect  data  on 

water  quality  and  maintain  a water  (ju  lity  monitoring 
system;  stimulate  resea i-ch  wh(>re  necessary  disseminate! 
information  on  water  (pmlity ; establish  leasonable  physie-al, 
cbi'inical  and  bacteriological  standards  for  various  uses  of 
water  and  with  I'cspect  to  waste  elllm'nts;  classify  the  basin 
water  according  to  changing  uses;  and  enforce  standards 
with  regard  to  quality  control.  'Pbese  jeoweM’s  sboidd  be 
exercised  in  f dl  <•(>  o|>eration  with  the  I'.  S.  Ibiblic  Health 
Service,  Stale  and  local  governmeids,  and  private*  inelustry. 

Rcpreirntation  and  Infcrmation 

1)K.\\\’  or  DKd'  slieadd  have  the  jeeewe-r  to  represent  the* 
o\  cr  all  rl•gion!d  iide*rest  in  wiile*r  resoureres  eleve*h)pinent, 
to  ri*porl  r(*gidarl\'  to  pidilie*.  eellie-ials  and  tin*  public*  g(*ncr- 
allv,  lo  promote  wate*r  e*onse*rvatioii  in(*asure*s,  and  tei  e*re*afe 
puhlii*  understanding  <d'  Wiiti*)'  problems. 


Co-ordination 

|)1{AW  ()i  DRC  slumld  lia\n  |K)\vci-  to  pionioto  and  aid 
tlie  co-oiilinatioa  of  acdivilios  of  Kcdoial,  State,  local  and 
private  aj'oncies  concernod  with  water  and  other  related 
resources;  advise,  consult  anil  make  i)ayments  to  any  and 
all  such  apencies  in  the  development  and  manaf'oment  of  the 
water  and  related  resources  of  tiie  Delaware  Dasin. 

Withdrawal  and  Diversion  Control 

DRAW  or  DKC  should  ho  jfiven  [lowers  to  approve,  li- 
cense or  otherwise  control  withdrawals  or  diversion.  In  the 
exercise  of  such  a strong  power  it  will  jirohahly  be  neces- 
sary to  appoint  a Water  Apjiortionment  Apjieals  Board, 
from  which  furthei'  appeals  could  ho  [jrovided  to  the  Basin 
agency  and  thonce  to  the  courts.  'Phe  Imsic  statute  might 
specify  existing  ri[jariun  and  jiresciiptivo  rights  or  judi- 
cially allocated  diversions,  although  it  is  likely  a Basin 
agency  would  respect  these  l ight.s  without  such  a guarantee. 

Maximum  eflicionoy  in  Hii!  operation  of  a system  of  struc- 
turcH  find  in  wiler  ?osonrce>  nilniinisirntion  can  nevor  ho 
achieved  without  adiiiinislrati\’e  control  of  withdrawals  and 
divoisions.  I f the  situat  ion  nmkes  it  iin[)ossihlo  for  the  basin 
agency  to  (•xei'cise  this  power  inmiediately,  the  host  alterna- 
tive would  he  to  incorpo . ate  the  [lower  in  the  organic  law 
estahlishing  the  agency  Imt  reser\  e its  exercise  until  a later 
date.  'I’his  would  he  jiref 'I'nlde  to  dejiending  on  [lassago  of 
a sejiarafe  law  for  this  power  at  some  future  time. 

Appro;  nations 

DRAW  or  DIfft  shouh  exiieid  and  receive'  financial  snj)- 
])ort  from  the  National  i ml  all  the  State  ( ioveruments,  in 
the  forms  of  hoth  cajiita  i ml  ojierating  funds  for  naviga- 
tion, water  sn])ply,  flood  (ontrol.  data-gathering,  recreation, 
activities,  plans  and  suru'ys. 

Reimbursement 

l)RA\\'oi'  I)R('  should  havi  tin*  power  to  measure,  assess 
and  collect  from  such  hi  iieliciaries  of  wati'r  develo]iinent 
as  are  subject  to  reimhur^i'iiu'nt.  'I'he  k’edci'al  (lovernnient 
is  moving  toward  expand  d I'csponsihilil ies  in  water  siijiply, 
reci'eation  and  low-llow  nugnientation.  I’aymcnts  for  such 


of  these  benefits  as  are  reimbursable  should  be  made  to 
and  through  a basin  agency. 

Sale  of  Water 

DH.VW  or  DRC  sbouhl  have  the  power  to  study  and  possi- 
bly umlertake  negotiation  with  water  distribution  agencies, 
public  and  private,  to  obtain  revenue  from  the  sale  of  water 
for  municipal,  industrial,  commercial  and  agricultural  use. 

Hydroelectric  Power 

DK.WV  or  1)H('  should  be  given  the  power  to  establish 
wholesale  power  rates  for  both  conventional  and  7)umped- 
storage  power  at  levels  above  minimum  assignable  costs. 
There  are  a number  of  arrangements  across  the  country  for 
the  development  and  sale  of  power  to  the  advantage  of  the 
public  and  the  power  customers. 

Charges  for  Recreational  Use 

DRAW  or  DRC^  shonlil  have  the  ))Ower  to  investigate  and 
establish  the  i)iice  jiolicy  with  respect  to  recreation  facilities 
and  i)rograms  carried  on  by  tie  basin  agency  or  otber  pul)lic 
or  private  agencies.  AN'hile  t radit ir)nally  c.harges  for  I'ccrea- 
tioii  use  have  been  minimal,  tlie  agency  could  and  should 
e.\i)eriment  with  dilVereiit  pricing  policies  to  ascertain  wliat 
revenues  mitrht  ln>  availal>le  from  reci'eation. 
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Appendix 


The  Problem  of  Water  Resources  Administration,  With 
Special  Reference  to  the  Delaware  Basin 
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